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Dated:9 May 01                          
The Met Office (U.K.) status report to 14th US-Europe Data Exchange Meeting at Reading, U.K. 16-18 May 2001 

1.0 Introduction

This report describes changes to the use of U.S. satellite and in-situ data in the Met Office NWP models and other forecasting systems since the last US-Europe Data Exchange Meeting in July 2000. Changes to the Met Office NWP models and assimilation systems are now regularly documented in the NWP gazette which is available on line at:  

http://www.metoffice.com/research/nwp/publications/nwp_gazette/

A brief status report on the NWP Satellite Application Facility, which carries out satellite related activities, is also given below. 

It is planned to relocate the Met Office headquarters building from Bracknell to Exeter (~200km to the south west) in late 2002/early 2003 so that all the links will be established at Exeter rather than Bracknell. The process of moving all the IT related equipment is being planned.  

1.1
ATOVS 
The brightness temperatures (BTs) in the Level 1B ATOVS datasets (HIRS, AMSU-A and AMSU-B) from NOAA-15 and 16, mapped to the HIRS fovs, are continuously monitored by comparing with calculated BTs from the 6 hour global forecast. The monitoring plots can now be viewed at: http://www.metoffice.com/sec5/NWP/NWPSAF/monitatovs.html. Feedback on these plots is welcomed to stephen.english@metoffice.com. Monitoring of the instrument parameters is also performed for AMSU-A and AMSU-B. 

The Met Office generates Level 1C ATOVS data sets (i.e. geolocated brightness temperatures), which are passed to ECMWF and MétéoFrance and are potentially available to other European NWP Centres (e.g. discussions are underway with DWD). The generation of level 1C NOAA-16 AVHRR parameters on the HIRS fields of view is about to recommence after the loss of HIRS and AVHRR on NOAA-15. In addition the level 1C data are pre-processed to level 1D (i.e. brightness temperatures of all ATOVS channels mapped on to the HIRS grid) which are then used in the Met Office global NWP models. There are still significant delays in the ATOVS 1B files at some periods of the day due to the ‘blind orbit’ delays. For NOAA-15 the worst delays  appear to be around 09Z and for NOAA-16 around 02Z where delays of ~6hours are typical.

Since 18 April 2001 the NOAA-15/16 HIRS (N-16 only), AMSU-A and AMSU-B radiances have been directly assimilated into the operational analysis using 3D-Var, after quality checks and retrievals of stratospheric and surface parameters via a one‑dimensional variational analysis (1D-Var). This change (replacing NOAA-14 with NOAA-16 and using AMSU-B for the first time) significantly improved the tropospheric mass and humidity fields and wind fields in the troposphere and stratosphere. Improvements were typically in the range 2-8% reduction in root mean square error. The largest improvement was to the short range (6 hours) humidity forecast, where the root mean square error verified against AMSU-B and the HIRS moisture radiances was halved. Some improvement was also achieved from a change on February 13 2001 when the number of cloudy AMSU channel 5 radiances assimilated was increased.
On the 14 November 2000 the stratospheric model was upgraded to use 3D-var with the direct assimilation of ATOVS radiances. The upgrade to use NOAA-16 (including the use of AMSU-B) was also switched on in the stratospheric model on 18 April 2001.
It is planned to start assimilating locally received AMSU radiances in the mesoscale model from July 2001 and to increase the use of ATOVS over land by analysing (in 1D-var) the microwave surface emissivity using a climatological first guess and a simple parameterisation of its spectral variation. Studies are also underway into increasing the use of AMSU in cloudy areas by analysing cloud liquid water, again only in 1D-var in the first instance.
Research into using the AVHRR data mapped on to the HIRS grid continues albeit on a limited dataset due to the failure of the HIRS and AVHRR on NOAA-15. However in April 2001 the NOAA-16 GAC data has started to be received although problems are being encountered with the matching up of the HIRS and AVHRR data. The main conclusions so far were that the AVHRR data could detect more cloud contaminated HIRS radiances than the operational 1D-Var and also potentially identify if the cloud was uniform, which may allow for a possible future assimilation of cloudy radiances. The calibration of the GAC data in the NESDIS ATOVS system was found to be inconsistent with the NESDIS SAA and AAPP calibrated AVHRR datasets. NESDIS are investigating this anomaly.

1.2
Advanced infra-red sounders (IASI, AIRS)
Simulated AIRS data from NESDIS in BUFR (M. Goldberg) have been received and will be used to test our data pre-processing for AIRS.  This is proving an excellent way to prepare our assimilation software. The operational code is being prepared for assimilation of a limited number of clear sky AIRS radiances. The Met Office plans to provide monitoring statistics of the AIRS radiances to NOAA and NASA as part of our participation with the AIRS science team once the data become available in near real time. 

A fast RT model for AIRS has been developed using L. Strowe’s AIRS transmittances on 101 levels. There are plans to incorporate the science in RTTOV, the operational fast model used for ATOVS, so that RTTOV will be able to simulate AIRS radiances. 

1.3
SSM/I & SSMI(S)
Orbit‑by‑orbit brightness temperatures are received from F-13, F-14 and F-15 in near real-time via the Washington‑Bracknell link. These data are passed to ECMWF where they are BUFR-encoded and returned to UKMO for onward transmission to other European centres. A BUFR product from NESDIS will be used as soon as it becomes available. The brightness temperatures are monitored by comparing with the model equivalents as for ATOVS. 

The brightness temperatures are processed through a 1D-Var analysis which provides retrieved total column water vapour, surface wind speed and cloud liquid water path. The surface wind speed from F13 has been subsequently assimilated in 3D-Var since 19 October 1999, and since February 13 2001 wind speeds from both F13 and F15 have been assimilated. Experiments are continuing with assimilating the total column water vapour. Difficulties have been encountered with how the model's hydrological cycle treats the additional water vapour amounts provided by the SSM/I retrievals. 
At present there are no plans to switch to the direct assimilation of SSM/I radiances as cloud liquid water is not analysed in 3D-Var. However research continues to determine the best approach for handling cloudy microwave radiances. 

It is planned to process SSMIS radiances as soon as they become available for comparison with the NWP model and ultimately to assimilate these radiances. The Met Office is co-operating with FNMOC on BUFR definitions for SSMIS.

1.4
Scatterometers
In early 2001, after extensive and successful OSE trials, the Met Office's operational assimilation system was upgraded to include ERS-2 re-processed, ambiguous winds, in 3D-Var. Unfortunately, with the ERS-2 platform problems, NRT scatterometer data is currently not available from ESA.

QuickScat data have been received via ECMWF since late June 2000. These data have now been monitored for several months and we are planning to assimilate the QuickScat winds, with additional quality control, possibly by late 2001.

1.5
Altimeters and in-situ ocean data
The Met Office has performed experiments assimilating along-track altimeter data into primitive equation ocean models with 10 and 30 km horizontal resolution. Currently no data is used in real time but ERS data are used for trials. For the future routine reception of data with adequate corrections (including orbital corrections) is required from all available satellites (TOPEX/Poseidon and Jason, ERS or ENVISAT, and GEOSAT Follow On (GFO)) within 2-3 days of real time. The data will be used in a model of the Atlantic and Arctic with 30km horizontal resolution which is planned to be made operational in late 2001 after a six month trial period.

1.6
SST products
Retrieved AVHRR SSTs obtained from NESDIS in SATOB format continue to be used in the operational global SST analysis. Plans are to use the 50km dataset in the FOAM ocean model when staff time permits.

NOAA-16 SSTs are retrieved from locally-received AVHRR data (covering N. Atlantic) for assimilation in the mesoscale model's SST analysis and also the FOAM ocean model over the N. Atlantic.

The ERS-2 (ATSR-2) and ENVISAT (AATSR) SST data in BUFR for dissemination in near-real time is still under development by ESA in collaboration with the Met Office. Met. Services have to submit a proposal to ESA to use these data as they will not be on the GTS. Access is via ftp on a dedicated link or the internet.

1.7
Sea-ice products
The NCEP sea-ice analysis continues to be used operationally in the global NWP systems. More details can be found at: http://www.metoffice.com/research/nwp/publications/nwp_gazette/mar01/operate.html
The product is transferred over the internet at present as the GTS product cannot be reliably decoded. It is planned to copy the data over the dedicated link in 2001 but the NCEP server on which the data resides is not operational leading to occasional outages in the product. 

1.8
Cloud-tracked winds
Assimilation (and monitoring) of thinned GOES IR winds (one per 2-deg box) has continued. The GTS messages cannot be reliably decoded and so the data are transferred by ftp from the NESDIS server. Sample decoding of test BUFR messages showed that local descriptors were being used in BUFR messages which conflict with internal Met Office descriptors. For operational status, global descriptors are required, and the 5th Winds Workshop endorsed a common BUFR template for both NESDIS and EUMETSAT winds. During the coming year (2001) we plan to test the impact of GOES WV winds and NESDIS GMS winds if available. Also there is interest to assess the quality indicator when available.

1.9
Polar and Geostationary Imagery 
We receive NOAA GAC polar composites once or twice a day at Bracknell and these are used by the forecasters. No change in our requirement for polar composites every 6 hrs though it is realised this is not possible until the launch of NOAA-M. 

For geostationary imagery GMS-5 and GOES-W imagery continues to be relayed to Lannion for uplink to Meteosat-7 but later in 2001 the GOES-W data will go directly to Lannion with only the GMS data being passed through Bracknell.

1.10
Tropical cyclone data
The arrangements with the National Hurricane Center, Miami are running smoothly. We receive their text warnings which are automatically ingested and used for generation of bogus data in our model. They receive the Met Office TC forecast text guidance messages and also access the model fields for use in their forecasting process. Arrangements have also been made to ftp Met Office TC forecast positions to NHC in 'adeck' format in the 2001 season which can be input directly to NHC's ATCF system.

1.11
U.S. profiler data
The profiler data have been assimilated in 3D-Var since Feb 2001 the impact was neutral although more positive impact is expected with 4D-Var in the future.

1.12
NWP SAF
The Met Office is leading the EUMETSAT Satellite Application Facilities (SAFs) for NWP in partnership with ECMWF, MétéoFrance and KNMI. It is now into its third year. More details of the NWP SAF’s activities can be found at:        http://www.metoffice.com/sec5/NWP/NWPSAF/

Anyone interested in any of the activities of the NWP SAF should contact the SAF manager Bryan Conway: (bryan.conway@metoffice.com)

Highlights for the second year of the NWP SAF’s activities are:

· An updated version of the AAPP code (ATOVS and AVHRR Processing Package version 3) has been released to support NOAA-16, improve remapping to HIRS ifovs, add cirrus flag for AMSU-B data and correct a few bugs.
· The fast radiative transfer model code (RTTOV-6) has been further developed to include an improved microwave surface emissivity model (FASTEM-2) and the code rewritten in Fortran-90.
· Co-ordination of the monitoring of observations for NWP has been expanded:
· Atmospheric motion winds with both ECMWF and Met Office monitoring plots available http://www.metoffice.com/sec5/NWP/NWPSAF/monitsatwind.html
· ATOVS radiances: http://www.metoffice.com/sec5/NWP/NWPSAF/monitatovs.html where links to the Met Office, ECMWF, CMS Lannion, NCEP and NESDIS ATOVS monitoring are all listed.
· Plans for monitoring of scatterometer observations are presented at: http://www.metoffice.com/sec5/NWP/NWPSAF/scatter_report/
· 1D-Var retrieval modules for ATOVS and IASI have been developed and are available as a package to any interested users on request. 

· Studies for the preparation of ICI retrieval software for IASI.

· A selection of reports related to use of satellite data in NWP:
· Report on strategy for assimilation of IASI data

· Validation report on QuikScat

· Report on development of ICI retrievals for IASI
· RTTOV science and validation report
For the coming year it is planned to release a new version of the RTTOV model which will include the capability to simulate AIRS data, to further enhance the monitoring web pages, and to add pre-processing software to AAPP for advanced sounder data. The user requirements for the NWP-SAF will also be updated. 
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