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Characterize nighttime ozone aloft
using satellite data and ozonesondes

Evaluate the ability of the EPA CMAQ
and NOAA National Air Quality
Forecast Capability (NAQFC) to

capture nighttime ozone aloft and
possible relationship to air quality
events

e FEvaluation of ozone, carbon monoxide
and other key fields in air quality
models in the middle/lower
troposphere using satellite data

Case Studies: Analyze a set of air
quality events and determine if there is
a relationship to nighttime ozone aloft
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e Models:
e NAQEFC Forecast
e FPACMAQ4.7.1

® Time Periods - July/August 2006, 2008, 2009

e Evaluation Data Sets:

e Satellite data from TES (O3, CO, TATM, H20), and
OMI (O3, NO2)

® (Ozonesondes

e Surface monitors







Aura Launch : July 15, 2004
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TES Measures in Nadir Mode (~01:30 AM/PM
Local Time):

* Ozone

« Carbon Monoxide

» Water Vapor and HDO

« AmMmonia

* Methane and Carbon Dioxide

« Surface Temperature (Sea Surface Temperature)
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03 Column (DU)

TES Nadir Retrieval: Ozone, Run =
Total Num of Obs = 3318, Num of Valid Retrieval = 2572, Min Val =

"

8044, Total Column Density (DU
182.0 DU, Max Val =

632.1 DU

Global Survey footprints

Step & Stare footprints
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TES Step & Stare Nadir Retrieval Result: Ozone TES Step & Stare Nadir Retrieval Result: CO
Cross Section Along Orbit Track: RunlD=4911, Seq=1-1, Scan=0-124, UTCtime=2006—-8-23 1%:34:40-19:4 Cross Section Along Orbit Track: RunlD=4911, Seq=1-1, Scan=0-—124, UTCtime=2006-8-23 19:34:40—19:48:31
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TES resolves peaks in middle and lower tropospheric O3 and CO
over East Texas

Used to identify high ozone in middle troposphere
Assimilated (along with OMI and MLS data) into RAQMS




TES Step & Stare Nadir Retrieval Result: CO
Cross Section Along Orbit Track: RunlD=4811, Seq=1-1, Scan=0—124, UTCtime=2006—-8-23 19:34:40—19:48:31
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TES Nadir Ozone Averaging Kernel
Averaging Kernel Rows
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TES Nadir Ozone Averaging Kernel
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Wallops Island, Virginia, USA “ M  Surfoce to 825 hPo
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Looked at mean of TES
profiles for July in three areas:

* Northern CA/NV and
Southern Oregon

» Southern CA Desert
 Pacific off CA Coast

Arizona

o Phoenix
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AR July 6, 2006 — Northern CA
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Jul 18, 2006 2:51:07 pm
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TES Step & Stare observation July 18, 2006 4507171

TES data used with models can provide
information on transport of data across the
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TES Step & Stare Nadir Retrievol Result: Ozone
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TES Step & Stare Nadir Retrievol Result: Ozone
Cross Section Along Orbit Track: RunlD=4557, Seq=1-1, Scan=0—124, UTCtime=21:37:22—-21:51:13
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e TES shows reasonable comparison with model throughout the
troposphere

e Surface monitor data higher than CMAQ for month at Lassen
and Yreka



Surface 0zone (ppb)
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TES shows higher tropospheric ozone than the model in the lower
troposphere (15-20 ppb)

Good comparison in the upper troposphere

Surface monitor data higher than CMAQ for month at Death Valley,
Palm Springs and Joshua Tree
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Troposphere

Aug 04, 2005 — Rural East Texas
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¢ Preliminary Result — CAMx model higher than TES in lower
troposphere
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TES Nadir Retrieval Result: Ozone, 2009-06—21

Cross Section Along Orbit Track: RunlD=10622, Seq=1-1, Scan=0—39, UTCtime=08:30:04—08:34:25
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TES Nadir Retrieval Result: Ozone, 2009-06—21
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TES Nadir Retrieval Result: Ozone, 2009—-06%8

Cross Section Along Orbit Track: RunlD=10587, Seq=1-1, Scan=0-39, UTCtime=08:17:53—-08:22:14
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® Just getting started ...

® Model outputs received - July and August 2006 from
EPA and NOAA /NWS

® Beginning day time comparisons with TES and
ozonesondes

e Systematic comparisons to models (daytime and
nighttime)
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