These papers should answer any questions about how the model works, and how it differs from "standard" models like Masuda, Watts et al. or Wu and Smith.  These "standard" models are based upon sound physics, but they treat only the emitted component of surface-leaving radiance.  The new model, however, derives "effective emissivity" from the full quasi-specular radiative transfer at the surface, both emitted and reflected, yet it is designed to "act" just like these other models in terms of its simplicity of use.  Please do not be intimidated by the length of the papers -- they are long because they are dominated by figures, not text.

While the first paper has lookup tables for effective emission angles included (whereby the "effective emissivity" can be derived), for convenience I have already generated effective emissivity lookup tables in NetCDF and MATLAB binary formats and have made them available for download via anonymous FTP from:

ftp://ftp.orbit.nesdis.noaa.gov/pub/smcd/spb/nnalli/Emis_Model/LUT
The LUT (lookup table) directory contains 3-D lookup tables of effective emissivity, each with dimensions [n_chan x n_theta x n_wind] for a particular combination of published refractive indices and wave slope probability density function (PDF) model.  Only one LUT is needed for determining the effective emissivity.

The file naming convention is as follows:

(1) "850-2700" just refers to the spectral range used in deriving the

LUT (omitting the H2O absorption region) -- it does NOT refer to the range of applicability, which is for the entire IR spectrum. I found this range (specifically 850-1315 and 2017-2664) to work well for capturing the range of atmospheric opacity, although this is something that can always be tweaked in any future releases (if necessary).

(2) "cm" = Cox and Munk wave slope PDF; "ek" = Ebuchi and Kizu.

(3) "bl_bl", "hq_hq", etc. each indicate the refractive indices used for derivation of the effective-angle LUT, followed by those used in the emissivity LUT derivation. For example, "bl_bl"=Bertie and Lan was used for both LUT, "hq_hq"=Hale and Querry was used for both LUT, etc.  As noted in the papers, an effective-angle LUT was determined from a mean refractive index, which then allows anyone to generate an effective emissivity LUT for a specific refractive index on the fly. But since I am already generating the effective emissivity LUT here, I used the same refractive index for both calculations (hence the somewhat redundant naming).

(4) "sea" just means that the Friedman salinity correction was applied.

At this time I believe this combination (Hale-Querry and Ebuchi-Kizu) to work well for a variety of cases (based on the M-AERI measurements described in the second paper), although this may be subject to change depending on future findings.  The attached PNG figure file shows the variation of effective emissivity, as given in this particular LUT, as a function of zenith angle and wind speed.

