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SURFACE EMISSIVITY AND LOW ~-LAYER MOISTURE ITSC-XII

oL /
Water-vapor jacobian o< a— ~&B(T,)—-B(T)) T,,T
T
T0E
Nearly unit emissivity (>0.95) and T =T, —) No sensitivity to surface moisture
Lower, but poorly estimated emissivity -—) Error on water-vapor jacobian

* Making use of realistic emissivity in forward calculations (surface emissivity model)

* Selecting channels sensitive to low-level water vapor and located in « low » emissivity
spectral range

* Introducing emissivity parameters as control variables of the 1D-Var.



USEFUL SPECTRAL REGIONS FOR IMPROVING MOISTURE RETRIEVALS ITSC-XII

 weak water-vapor absorption. Land emissivity models (Wilber et
* no other significantly absorbing gas al., NASA technical report, 1999)

* possibly low surface emissivity oo Cropland Grasslands
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ITERATIVE CHANNELS SELECTION (C. RODGERS, 1996) ITSC-XII
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RETRIEVAL EXPERIMENTS WITH LOW SPECTRAL RESOLUTION ITSC-XII
EMISSIVITY MODELS

. . emissivity distributions
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Errissivity histograms

Emissivity histograms

Type 10: « grasslands »
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ILLUSTRATING EMISSIVITY RETRIEVAL BENEFIT: ITSC-X1II
A SURFACE MISCLASSIFIACTION CASE
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SMOOTHING ERRORS ON MOISTURE RETRIEVALS ITSC-XII
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EXPERIMENTS WITH HIGH - RESOLUTION EMISSIVITY SPECTRA ITSC-XII
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and bias
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CONCLUSION ITSC-XII

®» Clear situations allow to fully benefit from infrared sounders capabilities
* Even then, the underlying surface can have a strong impact on retrievals quality:

» large systematic error on the emissivity spectra can compromise the retrieval
efficiency over land.

» 1n the particular framework of a « stand-alone » retrieval scheme, only low-
emissivity can provide a reasonable sensitivity to water-vapor.

* Handling properly emissivity variables requires:
» An unbiased emissivity first-guess, with a 100 cm! or less spectral resolution
»> A model of spatial an temporal emissivity variability

* Those required data will probably be made available and reliable by the advanced sounders
themselves (AIRS, TASI).



