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Rationale: Measurement requirements in GEO-
CAPE STM go beyond -current demonstrated
capability

Focus: Assess sensitivity (to amounts and vertical
distribution) of trace gas retrievals to wavelength set
used

Can needed vertical sensitivity be achieved with new
combinations of wavelengths?

Method: Radiative transfer simulations and Jacobian
analysis (focus on ozone)
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Spectral Regions

MIR TIR

Uv/uvQ VIS
Wavelength 66 340 m  560-620 nm
Spectral
Resolution 0.4 nm 0.4 nm
Spectral Interval 0.1 nm 0.1 nm
Signal to Noise
Ratio 3 times of OMI 3 times of OMI

3035-3055cm™

2780-2833cm! 980-1070 cm”

0.18 cm™ 0.1 cm™
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TIMS group
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6x6 km? 10s

UVQ denotes polarized radiation




Spectral Regions UV/UVQ VIS TIR

Wavelength 66 340 m  560-620 nm 980-1070 cm’'
Spectra.l 0.4 nm 0.4 nm 0.1 cm™
Resolution

Spectral Interval 0.1 nm 0.1 nm 0.06 cm’™

Signal to Noise
Ratio 3 times of OMI 3 times of OMI 3 times of TES




TIR: Provides Free
Troposphere

_\‘/_ | orofile inforrnation
“ ‘ N
DAY
UV: Provides VIS: Prmlndes DX,
artial , co “'.""“
cglumn information
information
DAY
DS DX,
DX,

solar backscatter ., .
Lirfece armission

Q). D/Juln@oecf;r 2 PREMGIENSENRSIN

— T B e



Profile Characteristics
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Clearly, there is a group that
provides an improvement of
sensitivity in the lowest
layers

Note: use of Lambertian
surface may underestimate
power of polarized
measurements.
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Nominal
atmosphere,
joint bands

Less dramatic change,
but there is increased
sensitivity in  lower
JEVD
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MDAS Ozone
Concentrations

Simple OSSE

Two averaging kernels
(high and low
sensitivity)

Coarse model

“Truth”
MOZART-2 (1.8° x 1.8°, NCEP)

a priori
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700 hPa
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MDAS Ozone
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- Multi-spectral retrievals (UV+VIS, UV+TIR,
UV+VIS+TIR) improve sensitivity to the
variability in near-surface O, by a factor of 2-
2.7 over those from UV or TIR alone.

Conclusions

- Multi-spectral retrievals provide the largest
benefit when there is enhanced O, near the
surface.

- Combining all 3 wavelengths (UV+VIS+TIR)
provides the greatest sensitivity below 850
hPa, with a 36% improvement over UV+VIS
and a 17% improvement over UV+TIR.

- Zoogman’s OSSE results consistent with
Natraj et al. analysis.




e VLIDORT too slow

Further
Thoughts

e Convolve cross sections to TEMPO
spectral resolution

e Use 2S-ESS model

o Exact single scattering
o Two-stream multiple scattering

» Speed-up of > 200

e Relevant for TEMPO




