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Retrieval of Cloud Parameters Using Infrared Hyperspectral Observations
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Abstract This paper describes the theory and application of Minimum Local Emissivity Variance (MLEV) tech-
nique for simultaneous retrieval of cloud pressure level and effective spectral emissivity from high-spectral resolution
radiances, for the case of single-layer clouds. The MLEV algorithm uses a physical approach, in which the local
spectral variances of cloud emissivity are calculated for a number of cloud pressure levels. The optimal solution for
the single-layer cloud emissivity spectrum is that having the “minimum local emissivity variance” among the retrieved
emissivity spectra associated with different first-guess cloud pressure levels. This is due to the fact that the absorp-
tion, reflection, and scattering processes of clouds exhibit relatively limited localized spectral emissivity structure in
the infrared long wave region. Validation with cloud lidar observations and MODIS cloud products indicates the
MLEYV algorithm is very effective, especially to mid-high clouds.
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Fig. 1 Example of Minimum Local Emissivity Variance

(MLEV) algorithm
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Fig. 2 The observed cross section of backscattering intensity by Hefei lidar (wavelength is 532 nm)
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Fig. 5 Single layer effective cloud emissivity for 900 cm™! band derived from (a) AIRS cloud cleared radiances and soundings, and (b) EC-

MWEF NWP analysis profiles
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