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	SUMMARY AND PURPOSE OF DOCUMENT

To provide information and updates on the AMDAR Programme since ET-EGOS-2.




ACTION PROPOSED


The meeting is invited to note the information contained in this document during its deliberations.
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UPDATE ON THE AMDAR ACTIVITIES
1.
Introduction
1.1
Over the past year the AMDAR Panel has continued coordinate global AMDAR activities and to consolidate AMDAR as a cost effective upper-air observing system. Since the Second Session of ET-EGOS the global AMDAR programme has continued to make progress on implementing national and regional AMDAR programmes and to improve overall global AMDAR data coverage. This report contains a summary of the activities of the WMO AMDAR Panel.
2.
System Development and Data Coverage
2.1
Existing programmes in Australia, China, Southern Africa, the USA, and Europe continue to expand coverage both domestically and internationally providing profiles in data sparse regions of Africa, Eastern Europe, parts of Russia, the Middle East, South and East Asia and South America. The AMDAR Programme now exchanges approximately 220,000 to 250,000 observations per day on the GTS, these observations do not included those collected by the TAMDAR system evaluation trials, the WVSS-II evaluation trials being conducted in the USA and Germany and some remote operations. Figure 1 shows the global 24-hour AMDAR coverage on 21 June 2007 with Figure 2 shows the average number of observations being exchange on the GTS for a 24 hour period from the surface to 700hPa for the month of May 2007, this figure gives an indication of the number and the geographical spread of profiles that are being achieved across the globe.
2.2
It is expected that new programmes currently being development in the Republic of Korea, Iceland, Slovenia and Finland should become operational by mid/late 2007. 
2.3
National Meteorological Services that have expressed an interested or are currently working towards implementing their own AMDAR programme include Romania and Singapore. Other programmes are being planned and/or considered in Argentina, Brazil, Bulgaria, Chile, Croatia, Czech Republic, French Polynesia, Hungary, India, Ireland, Italy, Kenya Emirates, Mauritius, Malaysia, Mexico, Morocco, Pakistan, Poland, Portugal, Spain, Thailand, Russian Federation, Ukraine and the United Arab.
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Figure.1 24-hour Global AMDAR Coverage 13 June 2007, courtesy of NOAA ERSL/GSD
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Figure.2 Average number of observations decoded in 24-hour period for May 2007, courtesy Environment Canada.
3.
Provision of Targeted Observations and Optimisation

3.1
As previously mentioned, many of the existing well developed operational programmes, such as the USA, Australia, South Africa and E-AMDAR are providing targeted programme of observations into identified data sparse regions as part of their contribution to the WMO WWW programme. The E-AMDAR Programme is also assisting with provision of additional targeted AMDAR profiles from European based aircraft into India and Singapore as part of a data agreement between those NMHS and E-AMDAR. The USA is particularly interested in developing targeted programmes for regions in the Caribbean, Central and South America. Work still continues on the establishment of a substantial targeted programme over Central and West Africa and Madagascar through arrangements between E-AMDAR and ASECNA. The AMDAR Panel together with Australia, New Zealand and the French Pacific Territories are in the early stages of establishing a pilot regional AMDAR programme for the South West Pacific.
3.2
AMDAR support for the IPY2007-2008 is being undertaken by Canada as it extends operations into arctic Canada, and by the E-AMDAR Programme, through Germany and Sweden as they activate additional flights and profiles by extending operational programmes into the high latitudes. The USA and Australia are currently still planning to introduce AMDAR operations into Antarctica for IPY. 

3.3
The development and refining of the E-AMDAR data optimisation scheme continues to show positive benefits to the European AMDAR Programme. These benefits will continue to increase as the E-AMDAR programme begins to incorporate additional airlines and extend the programme through the participation of programmes in Central and Eastern Europe. Canada’s operational optimisation system is also showing positive benefits to the Canadian Programme. The USA recently conducted an investigation into data optimisation for USA AMDAR Programme by examining the impact of data thinning on the Rapid Update Cycle (RUC) model. This study showed that reducing the number of AMDAR observations did not substantially decreasing average model skill of the RUC. Like other National Meteorological Services that have or are investigating optimizing their AMDAR programme Australia has recognizes that data optimisation is an essential component of an operational programme and are currently working towards implementing their own system.
4.
Onboard Software and Alternative AMDAR Technologies
4.1 The ARINC 620V4 software specification was approved over 3 years ago. Since the Second Session of ET-EGOS the AMDAR Panel was presented with an ARINC620V4 Supplement 5 software solution and WVSS-II hardware solution that included certification by Airbus Industries for all new and existing Airbus A320 and A330/A340 aircraft thereby making these aircraft AMDAR ready. The AMDAR community together with the assistances of WMO have been working to implement ARINC 620V4 on these model aircraft as a standard part number.  The AMDAR Panel through WMO sought to acquire additional contributions from WMO Members to help fund this development project. However this strategy proved unsuccessful in obtaining the necessary funds by Airbus deadline. It has been identified that the future work programme of the AMDAR Panel must include developing strategy to implement a standard suite of AMDAR software solutions that could be made available to all NMHS. As part of the future work programme the AMDAR Panel will also continue to work closely with all aircraft manufactures and related industries to assist in the development of AMDAR software.  The Australian Bureau of Meteorology has upgraded the AAA specification to Version 3. This version now supports water vapour measurement and reporting.  This package is due for completion by mid/late 2007. Future upgrades to the specification will also provide an opportunity to alter the specification in relation to the smoothing algorithm which currently contributes to temperature bias.

4.2 The development of alternative AMDAR systems has shown significant progress over the past year. NASA has now completed the multi-year development cycle of the TAMDAR integrated sensor suite. In spite of an official “completion” of the Great Lakes Field Experiment (GLFE) in January 2006, the project has continued unofficially capacity. The USA is validating the TAMDAR sensor’s performance, using the TAMDAR temperature, humidity and wind data, to evaluate the impact of TAMDAR data on the RUC’s performance. A TAMDAR unit was recently installed on the National Research Council (NRC) of Canada’s research aircraft and flown during the Canadian CloudSat/CALIPSO Validation Project (C3VP) between October and December 2006. Scientists from Environment Canada will characterize the performance of TAMDAR system.
4.3 E-AMDAR and Canada are undertaking the trial of 2 new systems, the Automated Flight Information Reporting System (AFIRS) and a TAMDAR-LEO hybrid. Canada is planning to develop a low cost temperature/humidity/inertial reference system for future deployments of Canadian alternative AMDAR system AIRFS. This will enable Canada to obtain data from flights into Canadian Arctic regions and other data sparse areas of the country. France is currently evaluating the performance of the TAMDAR system on a research aircraft, while measurements of meteorological parameters were confirmed as being within specification the transmission of data is still a concern. Australia is conducting an investigation of the AFIRS system and evaluating the performance of ADS-B air traffic surveillance system being installed in Australia. The ICAO ADS-C system operates over the North Atlantic and SW Pacific Ocean areas and provides a relatively small amount of automated data.
5.
Humidity/Water Vapour Sensors

5.1
The second field test of the WVSSII (Version 3) water vapour sensors, installed on UPS B757 freighter aircraft, was completed in late 2006. The preliminary finding showed that the performance of the WVSS-IIV3 units was improved, resolving the dry bias caused by condensation on descent and removed trapped moisture in the sample chamber. The results from the field test also detected a drift in the error bias. The cause of this error bias has been attributed to the WVSS-IIV3 laser not being properly "burned in" prior to installation and that some of the capacitors used in the sensor had large error allowances which could result in larger mixing ratios. An additional field test has been scheduled with the new revised version of WVSS-II (Version 4) for August 2007 using coincident radiosonde trials. It is expected that once the third WVSS-II field is completed a final report will be published.
5.2
As mentioned previously the AMDAR community was presented with an offer from Airbus Industries for an Airbus software and hardware (WVSS-II) solution that included the certification of the WVSS-II sensor for new and existing A320 and A330/A340 Airbus models. As previously discussed the AMDAR community was unsuccessful in raising sufficient contributions from WMO members to fund the project. The AMDAR future work plan will include working towards the certification of water vapour sensor(s) on all types of aircraft. 

6.
Data Exchange, Monitoring and Quality Control
6.1
The use of CREX to encode AMDAR data for operational use by many developing countries is essential. A trial of FM94 BUFR to CREX encoding of AMDAR data is still to be conducted. Australia, the UK and the Netherlands have shown an interest in undertaking the trial. ECMWF has developed CREX software for encoding/decoding WMO CREX code messages. Once the trial has been successfully completed it is AMDAR Panel recommendation that all countries that produce AMDAR data in regions with developing countries should encode and disseminate such data in CREX format on the GTS.

6.2
Substantial progress has been made in the area of data monitoring and quality control. All monitoring centres have made substantial improvements to their AMDAR data quality monitoring systems. Particular attention has been given to presenting the results so that they are more useful to programme operators.

7.
Training
7.1
AMDAR Workshops have been formally requested by the Russian Federation, Morocco, Malaysia, Mexico, Romania, Brazil and Kenya and informally by India, Bulgaria and Croatia. 
8.
Other Scientific Matters
8.1 The AMDAR Panel Science Sub-group (SSG) has identified a large work programme to address a wide range of specific issues related to improving data quality. Major topics include the measurement, reporting, monitoring and quality control of:
· temperature, examining temperature bias and smoothing;

· wind, investigation into the impact of aircraft heading, errors in indicated wind speed and wind speed algorithms;

· altimetry, preparation of a guidance paper;

· humidity, monitoring of the USA and German WVSS-II trials;

· icing, monitor progress of USA and Canadian trials; and

· turbulence, review operational restrictions applied to the reporting of Eddy Dissipation Rate (EDR).
The SSG has also been tasked with monitoring and assisting with the development of alternative AMDAR systems, targeting, optimisation programmes, the possibility of incorporating atmospheric chemistry and where possible assist with impact studies.
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