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Do Air Basins of California and Border Areas Communicate?
...Sometimes yes, sometimes no!
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This wiki is a collaborative documentation and file repog
usefulness of satellite data for ozone in the lower tropos|
pairs of counties along the U.S. -MX Border. The asse
future predictions of pollution extent, severity, and episo
environmental agencies and Border health organization
pollution and environmental health impacts.
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 Layering of ozone in PBL and
frequent elevated layers in the
Southwest ... zooming down the
east side of the Pacific
Anticyclone

* This often confound lower-
tropospheric interpretations
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NO, column on July 20, 2006. » Substantial similarities between the NO2

This was the period of record heat and distributions and Ozone distributions for this day.
record ozone throughout much of This may be expected for strong stagnation
Central California. conditions where NO, accumulates and produces
ozone in a region near the NO, source. Ozone
distributions are often more widespread.

The Border region east of San Diego
was experiencing winds from the Pacific
and was spared both heat and ozone;
instead there were "Southwest
Monsoon" rains.



OMI NO, is the most reliable indicator of air basins

where one may expect similar levels of ozone,
although NO, Is not quantitative for ozone

=> Movie shows “stagnation” basins and broader
transport days (less distinctly)

QuickTime™ and a
Graphics decompressor
are needed to see this picture.



Update on TES data for the
EPA AMI Project

Greg Osterman
Jet Propulsion Laboratory/
California Institute of Technology

January 12, 2006
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Bonus: Other ways NASA
research can help

e Better Space Observations: small, inexpensive
Instruments can see to the PBL and reveal smog
production in the 3.5 um IR—Launch with small-
sats, comsat (geostationary)

e Tropospheric ozone estimates can come from
such small instruments (ask me).

e Better Surface Observations: local production of
ozone and local VOC/NO, sensitivity can be
measured at a well-relocated, reinstrumented
sites...a NASA suborbital data result



Robust Infrared Mapping
for Tropospheric Ozone Prediction

R. Chatfield ;7 Ames, J. Kumer, A.Roche, J. Mergenthaler / L-M ATC Palo Alto,
L. Strowe / UM BC, ... K. Chance / Harvard-Smithsonian Astrophysics

NOAA/EPA responsiblity for
daily pollution forecasts
N Tropospheric Infrared
Mapping Spectrometry
» Elegant, small, robust, cheap:
" Grating Mapping Spectrometers have ONE
NASA date to
report on Earth’s ozone  MOVING PART, vis: Cal On/Off ... ~20 kg +
f radiative cooling, etc.

* Daily, global maps to highlight regional and long-

Jp— Jf distance pollution threats.
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DVISION
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log10( HOO+NO rate ) observed

log10(NO.Est)

log10{Rad.Est)



Production of
Ozone by
Gauging of
Organic Oxidation:

Formaldehyde
And (Actinic Flux and)
Nitric Oxide
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OMI- and TES-derived ozone reflected tropospheric ozone
well, but did not reflect surface ozone due to

— relatively shallow Imperial Valley mixed layers; sondes told
us this.

Complex ozone variations above the PBL which characterize

the east side of the Pacific Anticyclone (ducting from north)?
OMI-based NO, maps suggested air basins and showed
both stagnation (very local) effects and broader
Southwestern pollution flows: best for extending
understanding of surface measurements

Surface stations vary sufficiently from each other that we
should not ever expect great station correlations or
station/human-exposure correlations ... better PAM sites?

TES indicated useful N-S vertical patterns but sampling is

infrequent.

Raise expectations! Satellite instruments sensitive to PBL
ozone and defining smog ozone production are small,
robust, and inexpensive; need continuing interest.

Better Surface measurements: locations and species

A simple formula, a non-linear function of
J(HCHO)*HCHO*NO, captures ozone production over —2
hour periods

A two-dimensional formula, involving j(HCHO)*HCHO and
NO and provides a local analog to an EKMA analysis

Relatively simple local measurements of j(HCHO), HCHO,

and NO throughout the day suggest locally relevant control
strategies limiting further ozone production
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obust Infrared Mapping Tor
Tropospheric Ozone

Systems

Mission & Objectives

* Prove and exploit a robust, light SWIR or SWIR/MSIR infrared
mapping technology using grating mapping spectrometry

(GMS) in LEO

» Simplest: One grating, SWIR ~3.55 um wavelength band

* Promising: One SWIR, one MWIR ~4.65 pm

» Daily maps of ozone and a major predictor for tomorrow’s

ozone

» Serve pressing national needs for daily “ozone-weather”

forecasts

NOAA /EPA responsiblity for

daily poflution forecasts

~—a \
\ NASA's mandate to
repoirt on Earth's ozone
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TRL 3 (2005) to TRL 5 (2007) —
under Instrument Incubator Program Support

Products
Unprecedented true
ozone column: 2000 km
swath, 1-3 km elem
pixel

Demonstrates SWIR
reflective
measurements between
clouds

Daily national maps:
Smog movements
visible and improving
NOAA/EPA and NASA
forecasts

P(O,) - ozone
production rate visible
through formaldehyde
(HCHO) measurements.

Deliverable & Outcomes Personnel

* ARC contributions

e Chatfield: Sharp science focus on
national needs and benefits

e IT compression technology
personnel for large data rate, small
satellite

» Lock-Mart. Palo Alto Advanced
Technology Center contribution

e John Kumer (lIP PI), Aidan Roche,
and John Mergnthaler

e Robust, simple technology. One
moving part: calibration!

e Group’s history of success and
costs with CLAES stratosphere
sensor

e Partners for downlink, processing
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