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Toujours un temps d’avance

Emissivity estimation: The emissivity Is calculated for each microwavessenising observe
brightness temperatures from a well selected windeannel: Ch3 (50.3 GHz) for AMSHA and
Chl (89 GHz) for AMSLB (Karbou et al. 2006). For emissivity computaticghort-range
forecasts of air temperature, humidity and surfeEmperature are also used (inputs to
radiative transfer model RTTOV). Below are examplemean surface emissivities obtained
January (right) and August (left) at 89 GHz

Overview. One of the major scientific challenges in numariweather prediction
to extract useful information on the atmospheriarimary layer from remote sensi
microwave observations. These data contribute 18o01gly to inprove atmospheric
analyses and therefore to improve short to mediange forecasts, but also :
Improve re-analyses. Better use of remote sensatg dften reguires appropriz
representation of the surface in the models, ih leatissivity and temperature. T
IS achieved over sea, and satellite data havaretrdous impact on the atmosphe
analyses over oceans. However, over land, thecudmissivity is close to 1.0 a
IS highly variable and may induce biases in thevésd model if its temporal ant
spatial variability are not well taken into accaunt
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One can notice the very high spatial and tempaahbility of the emissivity

In such a situation, the model can not producasteakimulations of observatio
sensitive to the surface and may reject many usdisirvations, including those r
sensitive to the surface. This case concerns incpkt the land and sea ice surfe
for which the surface emissivity is particularly deaging to model.

!
Here, we describe some of the work carried out a&telwlFrance for a bett
description of the emissivity of land and sea icHdames. We give details on t
methodology for estimating the emissivity in the mbdnd on Iits impact on t
performance of the radiative transfer model used.alge expose the impact o
proper modeling of the land and sea ice emissintythe framework of glob:
Impact studies. Two particular regions are partidylanvestigated: the Africa
continent and the poles. Both areas are lackingreatronal observations, a
highly benefit from a better use of satellite olbasipns.

Assimilation of AMSU observations over land surfacg the new

land emissivity model was implemented in the FreashBimilation system and several Impg
studies were conducted Iin order to study its impéle studies were conducted Iin two sta
first, the impact of the emissivity model was sagiwithout changing any other parameters of
system (le assimilating only the channels that raoe sensitive to the surface) and then |t
assimilation of observations sensitive to the sigfaas tested.

The assimilation studies were conducted during thmarSer 2006.

(a) Impact on sounding channels:
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Over sealiCe: The emissivity knowledge is also a challenging is@ee the

following figures for illustrations of the emisstyivariability at 89 GHz in space a
time)
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The emissivity change was found to be positive faunsimg channels. In particular, lang
Improvements in the radiative transfer model peromoe in terms of bias/std of “departures f I
first-guess” were noted (Karbou et al. 2010a). Aoréiase of the number of assimilated data l
also noticed (see the accompanying figure for tesibm AMSUA channel 7, sensitive 1t
temperature ~ 10 km)
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o e e o (a) Impact of surface sensitive observations:

With the assimilation, for the first time, of suréa sensitive observations from AMSAJ and
AMSU-B over land surfaces.

Surface emissivity

=
S

20 \ \ \ T T T 20

AMSU-B CHARNNELS

16

Experiment

180°W
Surface emissivity

180°W
Surface emissivity

0.6 0.65 0.7 0.75 08 0.85 0.9 0.95 1

ALTITUDE (Km)
ALTITUDE (Km)

0.6 0.65 0.7 0.75 08 0.85 09 0.95 1

For AMSU-A, the sea-ice emissivity was estimated at 50 Ghix assigned to the
remaining channels (similarly to land surfaces).r FEMSU-B, a non lineé Vs o
combination between 89 and 150 GHz estimates wed tasdescribe the emissiv
for humidity channels. Impact studies were thendunng the vinter 2009-2010.

The assimilation of these observations impacts lkaameters of the water cycle. An impor
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Control change of the analyzed atmospheric fields and eptiecipitation forecasts over the Tropics
been noted. Our experiment emphasizes the atm@&spim@stening in India, South America
In West Africa together with a drying over ArabiadaNorth-East Africa. The humidity chan

- not only concerns the surface but also many leeglshe atmosphere, up to 500 hPa. ‘
/

humidity change was successfully evaluated usidgpendent GH$] data. The changes res
e N In a better-organized African monsoon with a stemtf CZ[2]. Forecast errors were redu
T N S over the Tropics leading to significant forecast nayg@ments at higher latitudes at 48h and
ranges (Karbou et al. 2010Db).

Positive impacts were noted: more data could bendaged (see figure), resulting

better forecast scores. Legend of the figures: (left
Mean Total Column Water 44
Vapour (TCWYV) differences
(experiment minus control)
during August 2006. Negative
(positive) values indicate that the g
- control assimilation is more moist £
Reterences: (dry) than the experiment. (right) %
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