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Concept For Isolating the Far-IR with AQUA
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AIRS and CERES SRFs 
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Continuous window channel domain (1277 channels  )
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Interpolated SRFs for the un-covered regions
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AIRS simulations ( HARTCODE, ECMWF profile set )
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Limb darkening
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Selected AIRS granules from two different orbits
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Typical flagged and un-flagged noisy channels
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Noisy  channels and spectral gaps ( 331 channels )
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Solution for the  331 bad and missing channels 

1 - From the theoretical reference spectra  separate the
bad and good channels, (RB and RG ), and solve the next
over-determined least-square problem for a C regression
matrix :

|| RB - C RG ||2min

2     - Apply the C matrix to the measured good channel 
radiances rG :

rB = C rG 
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Initial and final spectra,  granule 106  ( 50 OEFs )

Viewing angle correction: R=RG*C’(log(cos(_))), where is the
corrected regression matrix.
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Final spectra, granules 106 and 227 (same OEFs)
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Equivalent widths and filter transmissions
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Effective wavenumbers
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Filtered and unfiltered radiances
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Viewing angle dependence
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Filtered radiance conversion

3rd  order polynomial, coefficients are linear functions of log(cos(_))
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AIRS granule 106
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CERES has ~45% more footprints
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D(km)   W (deg)   RAIRS    RCERES      CR         CD          CW            NA      NC        N

Footprint selection strategy I.

21

A C



   D(km)   W(deg)    RAIRS   RCERES       CR         CD           CW            NA       NC        N

Footprint selection strategy II.
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AIRS granule 106 – radiance and scan structures
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Mean: 85.1 mW/(cm2 sr cm-1), Std: 2.611 %



D(km)    W (deg)    RAIRS     RCERES     CR       CD         CW           NA     NC        N

Footprint selection strategy I.
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   D(km)   W(deg)    RAIRS   RCERES       CR         CD           CW            NA       NC        N

Footprint selection strategy II. 
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1ox1o resolution, 18 AIRS footprints
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Summary - total of 297 1ox1o cells in 3 regions

27



CONCLUSIONS

1. The spectral correction and gap filling method works very well
in the window region for the AIRS data. 

2. The relationship between the convolved AIRS spectra and the 
filtered CERES window radiation can be evaluated by a simple
polynomial regression scheme which incorporates the limb darkening.

3. Comparisons over selected test areas show that the method is robust.
 
4. A correction matrix computed for the full AIRS spectral range and the

relationships between the un-filtered radiances are necessary for
obtaining FAR IR estimates from AQUA.
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