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Infrared RTE
(lambertian surface, clear sky, night)
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Multi Spectral Method (MSM)

Peéquignot et al. (2008), Infrared continental surface emissivity spectra
retrieved from hyperspectral sensors. Application to AIRS. JAMC.

For window chapnels (L() can be computed by :
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In order to calculate Lé one needs:

<

1) identifying clear sky radiances

2) knowing the thermodynamic state of the atmosphere (T, H20, O3 profile)
U Proximity recognition of radiance in the TIGR® climatological dataset

3) estimating the surface skin temperature

U For channels presenting the double property of being atmospheric
window and having an almost constant emissivity whatever the surface
IS, Ts remains the only unknown of the radiative transfer equation

(*) Chédin et al., 85; Chevallier et al., 98, Scott et al. 99)




Surface skin temperature
semi-transparent spectral band [ 11 - 12 um]
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Emissivity variability (€+0) of the 8461 IASI
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Infrared Emissivity Spectrum from 3.7 to 14 pm
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A U c al c u l0a A8l dharfnelsrselected for their high sensitivity to surface parameters
and low sensitivity to other contributions. These channels are distributed along the spectrum
and are particularly located where the emissivity variability is highly dependant on the type of
soil or vegetation in order to allow an accurate reconstruction of the entire spectrum.

A A A Discontinuous spectrum with an expected accuracy on the retrieved
emissivity of ~3% at 4 uym and less than 1% at 12 um.

MSM Emissivity database :

Least square minimization + shape - 165 spectra for various soil and
adjustment vegetation types extracted from
MODIS/UCSB and ASTER/JPL
l emissivity libraries.

- sampling : [3.70 - 14.0] um at 0.05
Emissivity continuous spectrum between 3.7 | | Um resolution.

and 14.0 um at 0.05 um resolution
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Estlmatlon of TS comparlson Wlth I\/IODIS and ECMWF

For nighttime, June 2008

« U 2 versions of MODIS data:

v005 and v041
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Estimation of T¢: comparison with
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MODIS and ECMWF
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Estimation of TS: comparison with MODIS
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U Values consistent with reported errors on Ts found in the literature.
U Bias : keep in mind the 1 hour time shift between IASI and TERRA

(21h30 .vs. 22h30).



Emissivity spectra :Comparison with MODIS
datapoi nts and nconti|n

June 2008

aii B o
SAUDI
ARABIA

. F

-+ asivsm |
‘ ., UwBFOZL
- MODIS v041

S5 6 7

1 I ]
U Emissivity strongly depends on the 095 |- If
type of surface and its value increases 0.9 |
with the vegetation. £ 085 |
U The Quartz Reststrahlen bands are [P SN N TR N S N T NS N
well observed and dominate the G - IASIMSM
Spectra oy LUWBFO41: ]
U Good agreement between IASI MSM - MODISVv041 @
and MODIS emissivity M s 4 5 6 7 8 9 1011 1213 14

wavelength (microns)



Emissivity spectra :Comparison with MODIS
dat apoil nt s

and ncontin
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Map of emissivity at 4.05 microns for IASI and
MODIS041 for June 2008
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Map of emissivity at 8.55 microns for IASI and

MODIS
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Seasonal variations of the emissivity
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U Seasonal variations are almost negligible in most regions except Savannas
where the vegetation is more influenced by seasonal precipitations.




