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Traceability of Sea-Surface Salinity (SSS) to
Brightness Temperature (T,)

Generic T,,:
Th,(6) = Th'(8) + Tarm|Ep(0)Tssc + Thy(6)]

E,(0) is polarized surface emissivity

Generic Ocean Surface Emissivity (€):
€,7c(V,6,0,5ST,SS5,U, $) = €. (v,8,0,5ST,555) + €,0ugn (€r100: U D) + £50am (U, 6)

Fresnel Reflectivity (polarization):
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P., P, = ocean permittivity (real, imaginary)

Permittivity (dielectric constant):
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Empirical models: ¢, &, 0, T =f(SSS)



Relevant Empirical Ocean Permittivity Models

Klein & Swift (1977)
— 1-10 GHz (focused at 1 - 3GHz)
— Poor representation above 10 GHz
— Primary reference model

Guillou et al. (1998)
— 3-37GHz
— Current CRTM permittivity model for frequencies < 20 GHz

Ellison et al. (2003) = FASTEM-3
— 30-105 GHz

— DOES NOT INCLUDE SALINITY DEPENDENCE
At higher frequencies, salinity dependence becomes negligible

— Current CRTM permittivity model for frequencies 2 20 GHz

Liu et al. (2010) = FASTEM-4
— 1-410GHz

— Pending CRTM operational implementation
» Being implemented at UK Met Office and ECMWF



Operational Permittivity: Freq <20 GHz, Guillou etal.; Freq =20 GHz, Ellison et al.
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Pending Operational Permittivity:

-
feq-‘,, o, =y
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Emissivity Implications: FASTEM4 - OpCRTM

Case: Nadir view; Flat sea; No wind; Vertical polarization
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Brightness Temperature Implications: AMSR-E

FASTEM4 - OpCRTM Case: Nadir view; Flat sea; No wind; Vertical polarization
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NOAA operational AMSR-E SST: (Meissner & Wentz, 2004)
AMSR-E T, Difference: M&W - OpCRTM
Case: Nadir view; Flat sea; No wind; Vertical polarization
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T, Difference: FASTEM4 - M&W

Case: Nadir view; Flat sea; No wind; Vertical polarization
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T, Uncertainty: AMSR-E

Case: Nadir view; Flat sea; No wind; Vertical polarization
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Estimated SSS Reduction in Tb Uncertainty

Case: Nadir view; Flat sea; No wind; Vertical polarization
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On the Horizon

Consistent modeled T, for SSS retrievals?

— Initial SMOS retrievals use Klein & Swift (1977)

— Initial Aquarius retrievals will use Meissner & Wentz (2004)
— CRTM plans to employ FASTEM4 (Liu et al., 2010)

How will SSS observations be operationally employed to
reduce T, uncertainty?

How will the T, uncertainty introduced by choice of
permittivity model be quantified and incorporated?

How will convergence to a community permittivity model be
achieved for consistency and comparison of results?



