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Background

¢ Current IR systematic error requirement is 0.1K (3-k) across
wavenumbers of 200-2000 cm-1 for all scene temperatures
of 200-300K.

Objectives

***To determine an allowable IR systematic error distribution
across the specified wavenumbers and scene
temperatures that will still enable the derivation of
physical parameters (e.g., water vapor feedback, etc.)

*¢*To help defining IR requirement.
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Current Study

* Inputs
— Datasets: the radiance differences of all-sky CCCMA from Huang et al.
[2010].
— Instrument bias function: 0.1K every wavenumbers (using scene
temperatures from Seiji’s TB zonal annual averages)
— Perfect instrument

e To study a 20-year expected change, the radiance difference is decreased
by a factor of 10.

— CLARREO instrument
e Add 0.2K bias to the perfect instrument’s data

e Method
— Huang et al. [2010]
e Qutputs

— Performance measures of retrieval degradation.
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Signal Signatures
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%Detection of Perfect and CLARREO

e %Detection = Data with SNR > threshold / Total data

e Total data = Number of data in all wavenumbers, all zones,
and all effects that its radiance >0

%Detection vs. SNR

= Perfect
[ CLARREO |{

%Detection
o 8 &




Outstanding questions

* Fingerprinting retrieval degradation measures

— What are the right measures to achieve the objectives?
e %Detection based on SNR

e Time to detect trend
e Others?

— How do we know we achieve them?
e Degradation (from Perfect) of %Detection <X
e Degradation of time to detect trend <Y
e Others?
 Counter-intuitive on no degradation on the retrieval

spectra when instrument is not perfect.

e Signal shapes do not evolve over time?



Instrument Bias Exploration

e Exploring the bias distributions of three
ranges:

% <6 UM (1667-2760 cm?) = {0.1K, 0.3K}
¢ 6—25 um (400-1666 cm?) = {0.05K, 0.15K}
¢ > 25 um (50-399 cm) = {0.1K, 0.2K}

» For example, the bias distribution of (0.1K, 0.05K, 0.1K)
for (< 6 um, 6-25 um, >25 um), respectively.
» Total of 8 distributions (2*2*2) are explored.



CCCMA - Percent Detection vs. SNR
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%Detection by Effects (all zones combmed)
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%Detection
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%Detection of TropWV and SurfTemp effects can be degraded if >25 um is 0.2K.
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Conclusion/Next Steps

We have demonstrated a framework of applying fingerprinting

(based on Huang et al. [2010]) to help defining IR systematic
error distribution across the specified wavenumbers and
scene temperatures that will still enable the retrieval of

atmospheric spectra.

Next Steps

Performance metrics definition.

Counter-intuitive on no degradation on the retrieval spectra
when instrument is not perfect.

Signal shapes do not evolve over time?
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Datafiles (Huang et al. 2010)
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