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k] Abstract Pl Humidity observing system experiments within the ECMWF assimilation system

The global analysis and forecast of observed humidity has been The impact of humidity observations within the ECMWEF assimilation system has been studied Global Northern hemisphere (20, 90) Tropics (20, 20) Southern hemisphere (-90, ~20)
studied by means of observing system experiments with the by means of observing system experiments. Six different observing system experiments have

ECMWEF 4D-Var data assimilation scheme. Data from Microwave been run for 1-31 August 2011, using the incremental 4D-Var assimilation system at T255 200 T 7 o

Imagers (SSMIS, TMI, AMSRE), Microwave Sounders (MHS) and horizontal resolution (~78 km).
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Infrared Sounders (HIRS, AlSI, AIRS, GEOS) instruments have
been used in order to evaluate the impact of each observing
system on the humidity and total column water vapour analysis
and forecast. The results show that each tested data type
contributes to the humidity analysis, but significant impact

has been observed by the assimilation of microwave imagers
observations in the all-sky approach (clear/cloudy situations)

A Control assimilation experiment that uses all the available observations of the operational
system has been set up and used as reference to investigate the impact of each observing
system. The impact of humidity observations has been assessed by means of 4 additional
experiments, same as the Control, but in each experiment a specific data type has been
withheld. In order to estimate the impact of humidity observations from satellite sensors, the
experiments have been set up as follows:
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Exp3: IR Sounders withheld from Control (HIRS, IASI, AIRS, GEOS)

and a potential further step is to prove that this data can also Northern Hemisphere, Tropics and Southern Hemisphere. Calculations are performed according to
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The impact of each satellite observing system (MW Imagers; MW Sounders; IR Sounders;
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Land surface emissivity estimations have been already investigated by many authors (Karbou et FeueneyGHa FequendyGHa Figure 6 As in Figure 5, but for T
al. 2005, 2007, Prigent et al. 1997, 2005, among many others). However, in this work, the emissivity Figure 4 Mean and standard deviation of land surface emissivity variation with frequency
retrieval has been implemented for the first time within the all-sky approach context (Geer et al. 2009). ~ ©vera 3 week period (1-21 August 2011) for SSMIS, TM, AMSRE. Left panels are for clear 1 Sl 1 S bl
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Summary Figure 5 Mean and standard deviation of land surface emissivity variation with frequency ”
. ) . . o . over a 3 week period (1-21 August 2011) for AMSRE compared with mean and standard 70 20 40 60 80 00 %0 20 40 60 80 100
Each observation type investigated has an impact on the humidity analysis. However, the results deviation computed used emissivities from TELSEM atlas. Left panels are for clear ' | Freaueny (GHz)f Frequency (GH2
show that the a||-5ky approach (MW |magers) dominates the hum|d|ty ana|y5i5 much more observations, right panels for cloudy/rainy observations instead. SSMI-like frequencies with Figure 7 AsinFigure 5, but for SSMIS

vertical polarisation (top panel) have been separated from frequencies with horizontal

than the other two observing systems, and in particular, marked impact is observed in the lower o
polarisation (bottom panel)

troposphere (1000-600 hPa) and in the deep convection area (250-100 hPa). MW Sounders and

IR Sounders, instead, dominate the humidity analysis in the middle troposphere (600-200 hPa), 50 Sulaail 00 oy o B TR

specially in the Northern and Southern hemisphere (figures 1 & 2). In addition, TCWV forecast time Tk I CEg I
series verified against independent observations from MWR (figure 3) show deterioration in RMS as|” | Mos I - | oos
up to 4 days (T+96) in the Tropics, when MW Imagers are removed from the Control experiment. 30 %
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Land surface emissivity retrievals using SSMIS, TMI and AMSRE observations have been found e
in very good agreement in both clear and cloudy sky conditions (figures 4, 8 & 9). The results 30
show also reasonable and good match with land surface emissivities provided by TELSEM atlas )
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available within the RTTOV package as well as with dynamic emissivity retrievals obtained from s S _ _ _ _ s » _ _ _ _ |
AMS.A.JA Wlpdow f:hapnels (figures 4, 5, 6 & 7). Th.es.e result.s are very promising and encourage P - " ” ———— Wos O - p ” ————— Wos
additional investigations on the possibility to assimilate microwave imagers observations over , o _ , o , _

Figure 8 Mean land surface emissivity retrievals from SSMIS channel 1 (50.3 GHz) for clear Figure 9 As in Figure 8, but for SSMIS cloudy/rainy observations

land within the a”'Sky approaCh' observations, binned in 2.5° by 2.5° boxes over a 3 week period (1-21 August 2011)




