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The operational global model at Météo-France benefits now from the assimilation of AMSUA, AMSUB and HIRS data on board NOAA15, NOAA16, NOAA17,
NOAA18 and AQUA satellites, but all three instruments are not used on each platform. The assimilation of SSM/I radiances in clear sky over sea is now
operational as a positive impact of those data has been revealed in research experiments. The impact of those data on the first guess and analysis fields is
presented as well as on the forecast scores.

Efforts are performed at Météo-France to use AMSUA, AMSUB and SSM/I channels over land when the surface (emissivity and/or skin temperature) is reliably
described. Indeed, three land surface schemes have been developed at Météo-France, where (scheme 1) the emissivity is derived from an atlas obtained over 15
days prior to the assimilation period; (scheme 2) the emissivity is dynamically derived from only one channel of each instrument; (scheme 3) the emissivity is
derived from the atlas as in scheme 1 and the skin temperature is dynamically computed from only one channel of each instrument. Encouraging results obtained
from these schemes on observation departure from first guess, analysis field and forecast performances are presented.

The assimilation of clear sky SSM/I radiances over sea
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Fit to SSM/I observations
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Quality control
W Observed and simulated Tbs should within an acceptable range (50 K < Tb < 350 K)

= Observations over land or sea ice are rejected Impact of SSM/I (sea/ clear sky) on analysis and forecast skills ?

B Cloudy observations are rejected (CLWPyay 37y > 0.1 kg.m?)

W Rainy observations are rejected (Thsy, - Thyyy, < 40 K) _ Betterfitto the observations Impact on analysed humidity o ) )
W Observations too far from simulations are rejected: | observation — simulation | < sqrt ( 6.25 ( 5,2+5,2) ) to wind observations (TEMP, PILOT, AIREP, SATOB, AM/EU PROFHy§af8) on strato-cumulus distribution (more clouds in the tropics)
to temperature (TEMP, AIREP) Impact on rain distribution (less rain in north Africa)
to ATOVS radiances Impact on humidity

Increase of the number of assimilated obser ‘at{gsdes: Positive for Europe (Z, T, V, RH) by comparison to radiosondes

Towards the assimilation of AMSU and SSM/I radiances over land
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Conditions of use of SSM/I channels over land Conditions of use of AMSU-A & AMSU-B channels over land
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* Other conditions are considered for the selection of channels : Orography, latitudes, clouds, sea/ice, ...

Overview
Assimilation experiments have been conducted from August 15" to September 14 2005 to test the assimilation of surface
sensitive channels from AMSU or SSM/I sensors within the ARPEGE system.
M For AMSU-A & AMSU-B : New surface parameterisations have been used to determine the emissivity and/or
the skin temperature (Karbou et al. 2006a).
« Parameterisation 1: the emissivity is taken from an atlas made using the last 2 weeks prior to the
assimilation period
« Parameterisation 2: the emissivity is dynamically calculated at one channel (channel 3 for AMSU-A and
channel 16 for AMSU-B). These two channels are discarded from any other calculation or diagnostic. For

* Other conditions are considered for the selection of channels : Orography, latitudes, clouds, sea/ice, ...

each sensor, the emissivity at the other channels is taken equal to the dynamic emissivity. fg-departure (observation-simulations)
« Parameterisation 3: the emissivity is taken from an atlas (same as parameterisation 1) and the skin maps for the SSM/I channel 3 for the
temperature is dynamically calculated at only one channel (channel 3 for AMSU-A and channel 16 for control experiment (Top: operational
AMSU-B). These two channels are discarded from any other calculation or diagnostic. For each sensor, model) and an experiment that uses

the parameterisation 2 (Bottom). fg-

the obtained skin temperature is taken as a guess for the other channels.
M For SSM/I : We used the p isation 2 to determine dynamically the emissivity at channels 1 and 2. e e DR E R T AR S
Emissivity from channel 1 is taken for channels with a vertical polarisation. Emissivity from channel 2 is taken for in August
channels with a horizontal polarisation.
Results are given for the experiments that use a dynamical approach for calculating the emissivity
(parametrisation2). The assimilation experiments show that positive impacts on both analysis and
forecast skills are obtained when assimilating surface sensitive channels. The three surface
parameterisations give equivalent results. The results are being further analysed to derive final
conclusions (Gérard et al. 2006, Karbou et al. 2006b).
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