~Observing Signatures of Air Pollution from
Space: Prospects and Challenges for
Nadir Thermal Infrared Spectrometers

Kevin W. Bowman, John Worden, Annmarie
Eldering, Helen Worden, Bill Irion, Michael
Gunson, and ReinhardiBeer

”

Jet Propulsion Laboratory
California Institute of Technology

SR—




N<A\$j\ Tropospheric ozone and its precursors are a key measure of air
s quality and the characterization of the chemical and dynamic Jst Propulsion Leboratory
processes governing their magnitude and distribution is one of
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Characterization of the vertical distribution of ozone is critical to JPL
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Spectral Resolution
l unapodized) 0.06 cm-* (nadir)

Spectral Coverage 650 to 3050 cm-" (3.2 to 15.4 um)
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TES Ozone 8.7 km July 2005
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Observations of ozone and its precursors can provide a more Jpl—
complete dynamical/chemical picture
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Spectral resolution --> vertical resolution =

At a spectral resolution of 1.43 cm’,
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the pressure dependence of spectral lines At a spectral resolution of 0.07 cm-!

in the thermal infrared the spectral radiances respond
differently to changes in the vertical
distribution of ozone.
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Sensitivity to
-0.10 -0.05 0.05 . :
Averaging Kernel Rows boundary layer ozone
plotted: Thu Jul 7 14:18 dependant on thermal
contrast

cm™ s / em™)

The averaging kernel characterizes the sensitivity
of an ozone profile estimate to variations in the fine
structure of the atmospheric state.

Lower Tropospheric DOFS

The peaks and widths of the kernel define
the location and degree of vertical resolution ! 02 04 06 083 10
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Conclusions and Future Directions henass

ihe‘characterization‘ofithe’chemical’and dynamic processes ' governing®
e ——
“the distribution and evolution of 0zone and its precursors-requires
observations that can measure the vertical structure of ozone

===High spectral-resolution allows thermal infrared spectrometers such as
TES to achieve sensitivity to the vertical structure of tropospheric
ozone, particularly in the lower troposphere

Lower spectral resolution grating spectrometers such as AIRS obtain
excellent global spatial coverage

Thermal infrared observations from instruments such as TES and AIRS
are generally insensitive to boundary layer ozone, except in cases of
highi.thermal.contrast, e.g., desert scenes.

= Future mission coneepts should incorporateshigh spectral resolution™=

..(TES), .high'spatial'coverage (AIRS), and sensmwty to boundary layer
“ozone.
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Influx of upper tropospheric
ozone from Asia transported
by the jet stream

Upper tropospheric ozone produced Evidence of offshore plume from Southern
From the eastern seaboard? California and the Eastern seaboard area
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