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1 Main events since last meeting:

July 2005: 3DVAR assimilation for the regional model ALADIN-France

2 No major change in global model

· Procedure to unbias radiosonde temperature (radiation correction).

ARPEGE global spectral stretched model TL358 C2.4 

(stretching factor makes wave number varying from 358 *c over France to 358 / c over New-Zealand) , 41 levels from 17m to 1hPa. The stretching factor 2.4 leads to a resolution of 23 km at the center of France, and 133km over New Zealand. The orography is truncated to TL240 C2.4.

The 4D-VAR multi-incremental assimilation resolutions are TL107 (40 iterations)- TL149 (15 iterations) C1L41, with a 6-hour window.

A 3DVAR-FGAT version has been implemented for a very short cut-off run (1H10) at 00UTC.

ALADIN regional spectral model E149x149 L41over France

300x300 grid points in physical space with 9.5 km resolution, coupled with ARPEGE every 3 hours. There is no data assimilation (dynamical adaptation), but a 3DVAR analysis is evaluated this spring.

Cyclone model:

Twice a day, at 00 and 12UTC, a uniform configuration called ARPEGE-Tropiques is run, with an experimental status. The geometry is TL359L41, which is equivalent to 55 km grid point resolution (TL240 orography).

The assimilation is a 4DVAR scheme, whose geometry is TL107 C1 L41. It includes bogussing for cyclone position and a specific tuning for SATOB data use.

Climate model:

9 lagged runs a month for 4 month forecast, starting from ECMWF analysis, with SST forcing. The model used is ARPEGE-Climat TL 63L31 

Ensemble System:

An ensemble based on ARPEGE stretched configuration T358C2.4L41, with 10 runs with 60H range, is produced  operationally at 18TC. The perturbations are made using singular vector method (optimized on a 12H time window with a total energy norm targeted over North Atlantic and Europe).

Operational suite scheduling:

	HH
	0000 UTC
	0600 UTC
	1200 UTC
	1800 UTC

	3DVAR FGAT cut off

ARPEGE/ALADIN range
	1H10

54H/54H
	
	
	

	4DVAR short/long cut-off

ARPEGE/ALADIN range
	1H50/8H15

102H/54H
	3H/6H50

72H/48H
	1H50/8H15

84H/42H
	3H/6H50

60H/36H

	4DVAR short/long cut-off

ARPEGE Tropiques range
	3H50/9H55

72H
	/8H
	3H55/9H

72H
	/8H


Once a week, on Wednesday, a 120H ARPEGE forecast is launched at 00UTC on long cut-off 4DVAR

Boundary conditions

ARPEGE produces boundary conditions for the ALADIN applications run in Prague for ALADIN central Europe, in Morocco, Romania and Bulgaria, Poland, Portugal. 

ALADIN-France provides boundary conditions for ALADIN-Belgium. 

2.1 Data used in global model assimilation:

All SYNOP, SHIP, BUOY, TEMP, TEMPSHIP, TEMPDROP, PILOT, AIREP, AMDAR, ACARS, US and European profilers.

All Cloud motion winds (GOES 9, 10 and 12) in SATOB code, and (Meteosat 5 and 7) in BUFR with quality index. 

Quikscat sigma0

AMSU-A radiances (NOAA15, NOAA16 and AQUA), HIRS radiances (NOAA16 and NOAA17), AMSU-B (NOAA16 and NOAA17) from Met Office (global), Eumetsat (EARS) and Lannion (local acquisition).

SSM/I radiances post processed locally into sea ice mask for ARPEGE SST analysis 

SST 0.5 degree from NESDIS (header OTLA88 KWBC) also acquired at tgftp.nws.noaa.gov
2.2 Data used in regional model assimilation (ALADIN-France):

Nearly the same set of data as global model, excepted Quikscat winds (not used), and additional radiances from SEVIRI (Meteosat 8).

2.3 Monitoring:

Data monitoring based on ARPEGE assimilation is available via internet:

http://www.meteo.fr/special/minisites/monitoring/menu.html
Data availability maps and statistics for ATOVS, SATOB and Quikscat are plotted daily.

A special user/password is required and can be asked to Herve.Benichou@meteo.fr. 

3 US data usage:

3.1 NOAA15, 16, 17 

See annexe A for details about ATOVS channels used.

Scan and air-mass corrections are applied for all set of radiances.

Global data are received at Toulouse from Exeter

Level 1a Regional (EARS) data are received and processed at Lannion, where double data are suppressed. Then regionnal data are sent to Toulouse via dedicated link.

Level 1C AMSU-A 
Used operationnaly since 22 october 2002 (channels 5 to 12)

Improvment in data quality control (more severe and asymetric test to detect clouds) since 8 December 2003. Sampling 1 over 2 ~ 140km and thinning 250km.

Level 1C HIRS 

Used operationnaly since 8 December 2003 (channels 4-5-6-7 , 11-12 and 14-15), sampling of 1 over 4 ~125km, and thinning 250km).

The HIRS raw radiances are used for total ozone computations and comparison to 
other sources (ground stations, TOMS/Earth Probe and GOME/ERS-2), which 
are performed globally on research mode. To test the SAF-ozone operational 
suite to be implemented at Finnish Meteorological Institute, an experimental 
product of HTO=Hirs/4 Total Ozone, which will be derived from Metop 1 and 2, 
is copied daily on cnrm-ftp.meteo.fr:/pub-eram/o3saf. Plots can be seen on 
http://www.cnrm.meteo.fr/saf-O3/. At present, HIRS data from NOAA15, 16, and 17 
are processed. Ozone fields from NOAA16 are used by forecasters.
Level 1C AMSU-B 

used operationnally since 19 octobre 2004: 3 channels used (3-4-5) with a sampling (1 over 6 in each scan).

3.2 GOES 10, 12

GOES SATOB winds: 
SATOBs (InfraRed, Visible and Water Vapor) monitored and used with a thinning (1 per 2.5 degree box, since 4 may 2000) to cope with high-resolution data in ARPEGE analysis. The BUFR products with Quality Index are not used for the moment.

Météo-France/CMS is processing operationally GOES-E (currently GOES-12) imager data from the direct GVAR reception, to elaborate image products, cloud products, and SST and radiative fluxes products (the latter products are processed and distributed in Europe via EUMETCAST and other means in the framework of the EUMETSAT Ocean and Sea Ice SAF).

3.3 AQUA/TERRA

AMSU-A radiances (AQUA) used operationally since 21 March 2005.

MODIS winds (e-suite)

AIRS radiances (e-suite, passive)

3.4 DMSP F13, F15

SSM/I: Maps are produced 4 times a day for forecasters (humidity, wind speed, snow and flag of rain) and sea-ice once a day.

SSM/I sea ice mask is produced once a day for SST analysis purpose.

3.5 Quikscat

The winds produced by Seawind are available on SYNERGIE software for Marine forecasters.

Used operationally since 19 October 2004.

3.6 ACARS

ACARS: Monitored and used operationally (wind and temperature) in the NWP system, with a thinning (1 in 5, since 8 mars 1999). All phases (cruise, ascent and descent) are used.

3.7 PROFILERS

Used operationally since 22 october 2002, only between 700hPa and 400hPa.

3.8 SST analysis: 

The 0.5 degree SST field is acquired once a day by ftp and used by ARPEGE model as relaxation to climatology in data sparse area. 

4 French/European data

4.1 Air France aircrafts:

AMDAR messages on the GTS coming from 55 units based on ACARS, as part of the Eucos network. No cruise phase data is produced. 

4.2 Profiler: 

The VHF 52.05 MHz profiler has been installed since end 1995 at La Ferté-Vidame (110km SW from Paris. Its data are sent to the GTS on BUFR code, using the European sequence of descriptors. The header bulletin is IUPN40LFPW. Two other profilers are installed, in Nice and Marignane. They are not good enough to be transmitted on the GTS, but are sent to Eumetnet members for evaluation, within the project WINPROF.

4.3 BUFR for Tropical cyclone

According to 3rd tropical cyclone RSMCs technical coordination meeting, until October 2001 Meteo-France RSMC in La Reunion has implemented FM 94 BUFR format for the diffusion of information on tropical storms and cyclones in SW Indian Ocean in GTS. (GTS Header ICXL20 FMEE)

4.4 JASON

JASON data has been on GTS since May 2003 (GTS headers: ISZ(A-L)01 LFPW).

4.5 Meteosat 8

Météo-France/CMS is receiving the Meteosat 8 Imager data through the EUMETCAST system. Météo-France/CMS has implemented two EUMETCAST Ku-Band systems and one C-Band system for back-up, and is processing operationally the Imager data to elaborate image products, cloud products and SST and radiative fluxes products (the latter products are processed in the framework of the EUMETSAT Ocean and Sea Ice SAF, and distributed in Europe via EUMECAST and other means). Météo-France/CMS is also producing full resolution Meteosat 8 IR radiances and cloud information which are sent to Toulouse for assimilation in ALADIN system.

4.6 EARS

Météo-France/CMS is receiving the EARS data through the EUMETCAST system. Météo-France/CMS is processing EARS ATOVS level 1a data in combination with locally received ATOVS level 1a data, to reconstruct as long orbits as possible, and to produce fully consistent ATOVS level 1c data which are sent to Toulouse with a short delivery time for assimilation in ARPEGE and ALADIN  systems.

4.7 METOP

Météo-France is preparing the reception and use of MetOp-A data, to be launched on 17 July. There will be a direct readout station at Météo-France/CMS for the processing and delivery of sounder data (ATOVS + IASI) with very short delay (< 15 minutes). This station will also contribute to the EUMETSAT EARS system for MetOp-A AVHRR, ATOVS and ASCAT data. The will be two EUMETCast reception systems, one in Toulouse for the global data to be assimilated into Météo-France NWP system, one at Météo-France/CMS (Lannion) for the processing of global AVHRR data (imagery products, and global SST products in the framework of the EUMETSAT O&SI SAF).

Contact points

Satellite winds and Quikscat: 
Christophe Payan 
Christophe.Payan@meteo.fr

AIRS: 



Florence Rabier 
Florence.Rabier@meteo.fr

ATOVS and SSM/I : 


Elisabeth Gerard 
Elisabeth.Gerard@meteo.fr

HIRS/ozone 


Fernand Karcher 
Fernand.Karcher@meteo.fr

JASON 



Bruno Lacroix 

Bruno.Lacroix@meteo.fr
GPS



Paul Poli

Paul.Poli@meteo.fr

5 Telecommunication:

Daily volume of satellite data files received at Toulouse (Mbytes):

HIRS (38 Mbytes), AMSU-A(18 Mbytes), AMSU-B(75Mbytes) from NOAA15, 16 and 17: total 350Mb

SMM/I (130 Mbytes) from DMSP F13 and F15

Seawind (160 Mbytes) from Quikscat

AIRS (250 Mbytes) from Aqua

Links relevant to US/Europe data exchange:

	PVC from Toulouse to 
	CIR (kbps) in
	CIR (kbps) out

	United Kingdom 
	384
	128

	French West Indies
	256
	256

	PVC from Lannion to
	CIR (kbps) in
	CIR (kbps) out
	MIR (kbps) in
	MIR (kbps) out

	Suitland
	64
	64
	256
	256

	Darmstadt
	64
	64
	256
	256

	Toulouse
	2 Mbps
	2 Mbps
	4 Mbps
	4 Mbps


Lannion-Suitland link: 

Lannion to Suitland: Meteosat 5 (IODC) imager data (3 channels at full resolution every 30 minute) and AVHRR data received at Lannion

Suitland to Lannion: GOES-10 imager data for FSDS service of Eumetsat

Lannion-Darmstadt link: 

Lannion to Darmstadt: MTSAT, GOES-10, GOES-12 imager data (VIS and IR every 3 hour) for FSDS service of Eumetsat. This service is being upgraded to deliver hourly data.

Lannion-Toulouse link: 

Toulouse to Lannion: MTSAT imager data for FSDS service of Eumetsat, received from Melbourne via Exeter

6 Future Plans

Data assimilation:

· Assimilation of MSG winds (e-suite)

· Assimilation of GOES BUFR winds with quality index (e-suite)
· Assimilation of MODIS winds (e-suite)

· AIRS, SSM/I (summer 2006)
· GPS ground data in ARPEGE (2006)

· GPS radio-occultation in ARPEGE (2007)

Forecast model:

· 46 levels (e-suite)

· Improvements in model physics (prognostic liquid/solid water and precipitations) (e-suite)

Annexe: Conditions of use of ATOVS channels (April 2006)

Each condition is necessary but not sufficient. Ts is the model surface temperature, orog is the model altitude, obs-fg is the observation departure from first guess, ch stands for channel and lat for latitude. T stands for temperature and q for specific humidity, CLWP for regression cloud liquid water path). Blue ( refer to specific sub-conditions for AMSUA and AMSUB.

AMSUA – T sounding
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AMSUB – q sounding
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HIRS – T and q sounding (blue columns are associated to water vapour channels)
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Density of observations

	
	Original dataset characteristics
	Observation extraction
	Assimilation

	
	No. of scan positions
	Size of the cell [km]
	Distance between consecutive obs. [km]
	No. of data skipped along & across the scan
	Sampling [km]
	Thinning [km]

	AMSUA
	30
	45.0
	70.0
	1
	140
	250

	AMSUB
	90
	15.0
	23.3
	5
	140
	250

	HIRS
	56
	18.9
	37.5
	~ 2 to 3
	125
	250
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