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GENERAL SUMMARY OF THE MEETING

1.
OPENING OF THE MEETING

1.1
The Fourth Meeting of the Aircraft Meteorological Data Relay (AMDAR) Panel was held at the Australian Bureau of Meteorology, Melbourne, Australia from 24 to 26 September 2001.  The meeting was opened by Mr A. T. F. Grooters (the Netherlands), Chairman of the AMDAR Panel at 10 AM followed by a welcoming address by Dr Bill Downey, the Deputy Director for Research systems and by Mr N.T. Diallo, Chief of the Aeronautical Meteorology Unit of the WMO World Weather Watch Applications Department.
1.2
Dr Downey extended an apology to participants from Dr Zillman, the Director of the Bureau of Meteorology, and President of WMO, who was overseas. Dr Downey said that he had been pleased to work with ANSETT Airlines in 1982 on a feasibility study for the introduction of ACARS developed by ARINC in the late 1970s.  He highlighted the evolution of ACARS that had become at present the backbone of the WMO AMDAR Programme.  He recalled that the first data flow from ANSETT aircraft occurred in 1985 and that QANTAS long haul aircraft started using the ACARS in 1991.  He noted that, at present, with the establishment of the WMO AMDAR Programme, 12 countries were cooperating with 18 participating airlines to provide AMDAR data.  Dr Downey said that Australia had participated in the work of the AMDAR Panel since its establishment and that he was pleased that Mr Jeff Stickland (Australia) was appointed the AMDAR Technical Co-ordinator in 1999.

1.3
Dr Downey said that over the past 20 years there had been many changes in technology available to the meteorological community with the most recent and exciting development being the capability to map surface winds over the global oceans from radar on-board polar orbiting satellites.  However, Dr Downey said that amongst all these developments, AMDAR remained a vital part of the armoury needed for global data coverage.  Dr Downey said that at this meeting the Panel would review what had been achieved and develop plans to more fully exploit AMDAR-related technologies and extend the geographical coverage of the AMDAR Programme around the world.  Dr Downey concluded his welcoming address by saying that the vision that the Panel would develop and the decisions to be taken would be very important for the future of meteorology.  

1.4
On behalf of the Secretary-General of WMO, Professor G.O.P Obasi, Mr N.T. Diallo welcomed all participants at the Fourth Meeting of the Panel on Aircraft Meteorological Data Relay (AMDAR).  Mr Diallo expressed the gratitude of WMO to Dr W. Downey and through him to Dr Zillman, the Director of the Bureau of Meteorology and President of WMO for kindly hosting this AMDAR Panel meeting and for providing the excellent facilities that the meeting was using.     

1.5
Mr Diallo welcomed new participants at this AMDAR Panel meeting that included the representatives of China, Hong Kong - China and the Russian Federation, Sweden and the United States.  He welcomed the President of CAeM, Dr. N. Gordon, and the President of CBS, Dr. G.B. Love as well the Representative of ICAO, Dr O. Turpeinen and the EUMETNET AMDAR Manager, Mr B. Truscott.  Mr Diallo said that the support and close co-operation with the aviation community and EUMETNET AMDAR management were vital for the successful implementation of the WMO AMDAR Programme.

1.6
Mr Diallo said that recent achievements of the Panel can be measured by over 100,000 AMDAR reports per day currently available representing nearly a twofold increase when compared to 1999 and nearly a 30% increase compared to year 2000 and that these achievements were the results of the effective technical support to various AMDAR programmes and to major Data Monitoring Centres, by the AMDAR Technical Co-ordinator, Mr J. Stickland, and the effective leadership of the Chairman of the Panel, Mr A.T. F. Grooters.   

1.7 Mr Diallo said that one of the most important issues that this meeting was expected to address was the need to ensure that the level of technical support required to carry out AMDAR activities would be matched by Members’ contributions to the AMDAR Trust Fund.  Mr Diallo suggested that the Panel should look very closely at its next budget before setting its priorities for 2002.  In this regard, Mr Diallo recalled that the Executive Council Session in June 2001 attached considerable importance to the continued activities of the Panel and reiterated serious concern that these activities could be curtailed unless adequate contributions to the AMDAR Trust Fund were forthcoming.  The Council expressed its appreciation to Members already contributing to the Fund and strongly urged others to do the same to ensure that the current AMDAR operational technical support continued to be available.  Mr Diallo closed his welcoming address by asking Panel members to encourage their administrations to contribute to the AMDAR Trust Fund.

2.
ORGANISATION OF THE MEETING

2.1 Adoption of the agenda

Following a minor modification, the provisional agenda was adopted by the meeting.  The agenda is shown as Annex II to this document.

2.2 Working arrangements and other organisational matters

The meeting approved working arrangements and various organisational aspects necessary for the efficient conduct of the meeting.

3 
AMDAR IMPLEMENTATION 


3.1
Report of the Chairman of the AMDAR Panel and the Technical Co-ordinator

Progress made in implementing the AMDAR programme since 2000

3.1.1
The meeting began its discussions by considering the joint report submitted by the Chairman of the Panel, Mr Frank Grooters (The Netherlands), and the Technical Co-ordinator (TC), Mr Jeff Stickland (Australia), that highlighted the activities they carried out since the last AMDAR Panel meeting held in 2000.  The meeting noted with satisfaction a consolidation of major AMDAR projects and programmes and significant achievements in other AMDAR activities. It was pointed out that these achievements were made possible thanks to the excellent working relationship with all AMDAR stakeholders. The meeting was grateful to the Met Office for the important and valuable ongoing support provided to the Panel to the TC and to the consultant on Improvement in Data Exchange and Quality Control at no costs to the Panel.  The Meeting noted with appreciation the support provided by the Royal Netherlands Meteorological Institute (KNMI) to the Chairman in terms of the time spent addressing AMDAR issues and funding for his travel on AMDAR business.

3.1.2
The meeting welcomed the progress made in two of the most important activities undertaken on behalf of the Panel during the past 12 months, namely the development of the AMDAR Reference Manual and a new universal standard specification for onboard AMDAR software with uplink and downlink message formats.  The AMDAR Manual addressed the needs of countries wishing to establish new AMDAR programmes and provided helpful scientific and technical information on observations, measurement techniques, codes, data exchange and quality control to these countries.  The meeting was pleased to note that the proposal for a new universal standard specification achieved acceptance by all major avionics vendors and airlines through the Airlines Electronic Engineering Committee (AEEC).  The meeting noted with interest that this standard specification, when finalised, would replace the existing industry standard ARINC 620 Meteorological Report.  As a result of this new situation, the meeting was pleased that all countries involved in AMDAR would have a strong influence on software functionality installed on AMDAR equipped aircraft in the future. The meeting expressed its appreciation to the Chairman of the Panel, the Technical Co-ordinator and the representatives from Canada, E-

AMDAR and the US who provided advice and actively participated at the critical meetings with the aviation industry.

3.1.3
A request was made for the ACARS/ACMS/ AMDAR (AAA) software to be made available to members who would make such a request. It was agreed that following the successful development of this software, it would be made available to those who would make such a request.  It was pointed out that the upgraded AAA software would provide about 60% savings in communication costs compared to its current version provided that the airlines passed on the savings due to reduced message size.

3.1.4
The meeting noted with satisfaction that, since its previous meeting, in addition to the achievements highlighted above, the Panel obtained the significant results listed in Annex  III to this report.  The Meeting was informed that these achievements were mostly the result of 28 meetings attended by the TC, and in few instances by the Chairman, that included 23 AMDAR related meetings, 2 ICAO meetings and 3 WMO meetings where aircraft meteorological reporting was discussed.

Financial matters

3.1.5
The report highlighted the increased number of WMO Members contributing to this Fund and as a result the current level of voluntary contributions would be sufficient to support a further 12-month contract of the TC beyond March 2002.  

3.1.6
The meeting was aware of the valuable financial support provided by the Met Office to fund the Panel’s high priority project to improve Data Exchange and Quality Control (QC) that resulted in the appointment of Mr. Derek Painting (United Kingdom) as a part time consultant.  This support was expected to come to an end around October 2001.  The Panel noted with appreciation the success of Mr Painting’s work and that the original objective set for the data Exchange and QC project had been achieved.  Whilst a number of new issues must now be pursued, the meeting was aware that no offer for further funding had been made to enable this work to continue. These included:

(a) Upgrade or development of new codes to be used for AMDAR data exchange;

(b) Development of a technical manual to assist airlines in installing AMDAR systems; and,

(c) Additional monitoring and scientific work on new observations such as turbulence, humidity and icing.

3.2 Action items from the Third Meeting of the AMDAR Panel

3.2.1
The meeting reviewed action items from the previous AMDAR Panel meeting held in 2000 and noted with satisfaction that most items had been either fully or partially addressed during the last period and that the remaining items were part of on-going activities that the Panel would continue to address in the future. 

The AMDAR Reference Manual 

3.2.2
The meeting was aware that AMDAR systems were playing an increasingly important role in the provision of upper air meteorological observations and that these observations were regarded as essential data for the World Weather Watch Global Observing System (WWW GOS).  It was pointed out that AMDAR operational programmes were developing rapidly in number and scope and that the need to provide consistent and authoritative information and advice to WMO Members was seen as a pressing requirement by the Panel.  In light of the above, an AMDAR Reference Manual was developed under the Data Exchange and Quality Control project to be a first and important step in the provision of this AMDAR authoritative information to Members.

3.2.3
It was indicated that the Manual was intended to provide a comprehensive technical description of AMDAR, ranging from sensor systems and their characteristics to the final output observational products.  The main part of the Manual summarized all material covered by the document.  Detailed technical material was included in a series of self-contained appendices that were expected to be up-dated from time to time as the technology improved. It was pointed out that the Manual did not describe specific AMDAR operational programmes although, where relevant, technical features of particular interest were included.  The Manual comprised six Appendices summarized below: 

Appendix I:
AMDAR Sensor Data Processing: This part deals with basic meteorological variables and assesses the uncertainty of measurements and describes techniques used for the measurement of water vapor, turbulence and icing.

Appendix II:
AMDAR Downlink Data Specifications.  The appendix contains specifications for data to be relayed to the ground in the form of individual or batches of observations.  It deals with data requirements from on-board sensors and recommended procedures for forming individual and batches of observations prior to relay to the ground. Other topics included in this Appendix are descriptions of each element required, selection of observation interval according to phase of flight, real-time quality control, data formats and smoothing.

Appendix III AMDAR Downlink Data Control Specifications: The appendix suggests functions to be controlled, either pre-programmed on the aircraft or by ACARS uplink command.  These control functions were particularly useful for ‘targeted observation programmes; 

Appendix IV:
AMDAR Data Management: This appendix discusses each function with special attention to quality management.  The role of the various service providers and data processing centers is described together with detailed descriptions of current WMO GTS codes for distributing AMDAR data.  System management functions are discussed and AMDAR quality management guidelines given.

Appendix V:
The AMDAR Panel: A brief history of the establishment and goals of the AMDAR Panel is given together with the current main points of contact. 

Appendix VI:
Acronyms and bibliography:
The acronyms used in the manual are listed and their commonly accepted meanings included.  A bibliography of the principal WMO and ICAO reference documents used in compiling the manual is also provided.

3.2.4
The meeting reviewed and subsequently endorsed the draft Manual.  The meeting requested that any additional comments and suggestions would be welcome and should be forwarded to Mr Painting by 21 October 2001.  The meeting thanked Mr. Painting for his remarkable work in preparing the Manual.  The meeting requested that, funds permitting, the Secretariat should arrange to have it published and distributed to all WMO Members.

3.3 Status reports on AMDAR Projects and Plans for the Future

Improvement of Data Exchange and Quality Control

3.3.1
The meeting was informed about activities carried out under the improvement of the exchange of AMDAR data and quality control, one of the high priority projects of the AMDAR programme.   The meeting noted with satisfaction that a great of progress was achieved in this area during the past year due mostly to the efforts of D. Painting (United Kingdom), the consultant employed for the project.  The meeting was pleased that the development of the draft AMDAR Reference Manual was completed and that advances were made in developing the new universal standard specifications for onboard AMDAR software.  It was noted with satisfaction that the objective that was originally set for this project had been met, although a number of new high priority activities must now be pursued.
3.3.2 The meeting was informed however that funds made available by the Met Office to support the work of Mr. Painting would be depleted around October 2001 and that, as a result, this work would be terminated.   It was pointed out that it was highly desirable for the project to continue, but that there had been no offer of funds to support the new activities to be pursued as part of this project in the future.  Consequently, the remaining tasks would have to be added to already heavy workload of the TC.  At this point information was sought about AMDAR activities that needed to be continued by a future consultant on data exchange and quality control. It was pointed out that remaining areas included the upgrade of the codes used in data exchange, the development of a short technical manual to assist airlines in developing AMDAR systems, additional monitoring and investigation of scientific work on the newer observations such as turbulence, humidity and icing as well as the noted bias in temperature and wind data.  With regard to the leader for this task, Panel members were called upon to consider taking this role or to investigate in their administrations the possibility to find a suitable expert for this task

Standard Software Specifications

3.3.3
The meeting welcomed the upgrade in 2000 of the AAA software specification under the E-AMDAR supervision to improve data quality and observation control functionality in support of data optimisation.  It noted with satisfaction that, as a result of this work, new operational standards for onboard software had been established.  Following development and testing, the software would be ready for installation on all aircraft fitted with Teledyne ACMS including KLM, BA, SAS, SAA, Air Namibia and SAUDI aircraft.  Furthermore, it was indicated that a major advance had been achieved with the aviation industry represented by the AEEC that accepted the Panel proposal to upgrade the current industry standard specification ARINC 620 to include most of the functionality of the updated AAA specification.  This would create a single universal AMDAR software standard to be available on most new passenger jet aircraft and many existing aircraft.  It was anticipated that the new specification would be adopted in 2002 and that, subsequently, vendors would start developing tailored software to suit their own hardware. 

Data Monitoring and Quality Control

3.3.4
The meeting noted with interest that contacts on data management and quality control were maintained with a number of global, regional and national monitoring centres.  These included NOAA (NCEP, FSL), the Naval Research Laboratory (NRL) and the Fleet Numerical Meteorology and Oceanography Center (FNMOC) in the USA, ECMWF, the Met Office, KNMI, Meteo France, Japan’s JMA, the Australian Bureau of Meteorology, Canada’s CMC.  Special mention was made regarding the assistance and responsiveness of the US NRL and the Met Office.  Meteo France monthly monitoring reports of all aircraft detected on the GTS, and the web-based data display system provided by FSL were of special value for performing quality control.  The availability of routine monthly reports from the 2 global centres, NCEP and ECMWF, was also helpful.

3.3.5
The meeting was informed that considerable time was spent for providing information on data quality monitoring and control to various AMDAR stakeholders.  The Panel was aware that a 4-tier structure for implementing data quality control was recommended at the previous Panel meeting in 2000.  It indicated that one equally important aspect of data monitoring was the need to exchange information on monitoring and data quality among focal points, various national and global monitoring centres and the airlines.  This exercise was a two-way process with feedback and timeliness being important elements of the process.  It was pointed out that providing information and assisting countries develop largely automated data quality control and monitoring would remain a major task for this project.  

3.3.6
It was indicated that over the past year many duplicate AMDAR observations were removed from the GTS through work jointly undertaken by the US Air Force, Navy and NCEP.  Nevertheless, the issue of duplicate or erroneous AMDAR data placed on the GTS still remained an important issue and discussion on where responsibility lied for detecting and removing poor quality data continued.  The Secretariat indicated that answers would be found in the WMO Manuals on the Global Observing System (GOS) (WMO-No. 544) and Global Data Processing System (GDPS) (WMO-No. 485 ) that set minimum standards of quality control of aircraft data.  All centres placing AMDAR data on the GTS were encouraged to adopt these WMO guidelines.  In this regard, it was indicated that originating centres were responsible for preventing poor quality data from being placed on the GTS.

3.3.7
The monitoring and control process required reliable links between the relevant data monitoring and switching/distribution centres.  Therefore, it was recommended that whenever poor quality data were detected, information on aircraft generating the data should be passed on to the switching centre to inhibit the distribution of the poor data for operational purposes through the GTS. It was pointed out however that, for short-term poor quality transmission from an aircraft, the transmission did not need to be inhibited because it was useful to monitor the data off line until such time that it had once again become acceptable for operational use.  Nevertheless, if the problem was expected to take longer time to solve, it could be prudent to inhibit aircraft transmissions to avoid wasting money on unwanted data.  With remedial action taken and relevant stakeholders notified by the airline, data should continue to be monitored off-line until such time as the focal point was satisfied that the data was acceptable for operational use.  The switching centre would then be advised accordingly.  

3.3.8
The meeting welcomed plans to establish an AMDAR web-based data quality bulletin board to assist Members and monitoring centres by providing them with a semi-automated data information and exchange service equivalent to that of the Data Buoy Co-operation Panel.


Data Exchange and Codes

3.3.9
Action had commenced to address the issue raised by the WMO Executive Council (EC) concerning the need to make AMDAR data available to national meteorological centres.  The meeting was informed that the matter was discussed at the First Session of the CBS Implementation/Co-ordination Team on the GOS, in September 2000, where the Panel was requested to address the issue.  With assistance from the WMO Secretariat, a new set of regional AMDAR bulletins based on originating areas has been defined.  A proposal for developing a new set of regional AMDAR bulletins would be submitted for consideration by the Expert Team on Data Presentation and Codes and approval by the CBS session in 2002.

3.3.10
With regard to the ability of existing codes to meet AMDAR data exchange requirements given current and anticipated new AMDAR observations, their resolution and frequency of reporting, the meeting was informed that the text based FM42 AMDAR code required substantial upgrading.  However, given the CBS decision to begin phasing out such alphanumeric codes in the future, it was unlikely that any proposal to make substantial changes to the AMDAR code would be considered by CBS.  It was pointed out that these changes were also required to BUFR tables if they should be used to deliver AMDAR data in an efficient manner.  Work to implement these changes would be high priority tasks to be carried out by the Panel in close co-operation with the CBS Expert Team on Data Presentation and Code over the next 12 months.

Data Security

3.3.11
The issue of AMDAR data vulnerability during the down linking stage from aircraft to the ground was raised at a session of the EC Advisory Group on Data Exchange in 2001.  The meeting was informed that data transmitted in readily identifiable text format was picked up by a global network of “eavesdroppers”, broadcast on the Internet and maintained at a number of web 

sites.  For different reasons, the airlines and WMO were concerned about this situation.  It was pointed out that this problem was recognised by the aviation industry through the AEEC and that several proposals were being considered to develop an encryption system for the down linked 

data to be adopted as an industry standard to prevent this eavesdropping.  The meeting noted with satisfaction that this encryption could be in place within 2 year

Co-ordination on National and Regional Programmes   

3.3.12
The meeting was aware that the purpose of the co-ordination project was to assist members and other countries develop cost effective AMDAR programmes by avoiding duplication of effort and wasting valuable resources.  In this regard, the role of the Panel was to provide information and guidance to countries implementing or considering the development of a national AMDAR project/programme. Countries were encouraged to reduce development costs and minimise the use of valuable resources through the establishment of regional AMDAR programmes.  The meeting recalled that this project had no leader, and when and where possible, the TC co-ordinated the exchange of experience by providing a link among countries with similar interests. 

The AMDAR Panel High Priority Regional  Projects
3.3.13 High priority AMDAR programmes as well as the two high priority regional projects for Southern Africa and the Middle East were reviewed.  Detailed information on all AMDAR high priority projects, on the status of national and regional AMDAR programme is found under Agenda Item 3.5.

3.3.14 The meeting was pleased to note that the Southern Africa project led by the South African Weather Service continued to make progress.   AMDAR data were provided for over a year from up to 8 long haul SAA aircraft and from an Air Namibia aircraft and targeted AMDAR observations by BA, KLM, Air Mauritius and QANTAS aircraft.  The meeting noted with interest that the future introduction of regional aircraft operated by 2 airlines in South Africa would provide an opportunity to expand the project and improve the temporal AMDAR data coverage.  The Met Office provided routine data quality-monitoring reports at 10-day intervals.  Activities planned included the encouragement of other countries in the region to join the project and the publication of the results of an AMDAR data impact study next year. 

3.3.15
With regard to the Middle East project led by the Meteorological and Environmental Protection Administration (MEPA) of Saudi Arabia, the AAA software provided free of charge by KNMI was adapted to suit a SAUDIA MD90 aircraft.  Following successful initial trials, the software would be installed on the rest of the SAUDI MD90 fleet.  The meeting was informed that MEPA would conduct inter comparisons with routine upper air soundings as part of its data quality monitoring and it is likely that a supportive E-AMDAR offer to provide a monitoring service would be used.  However, unlike for the Southern Africa project, a programme of targeted observations would unlikely be implemented in the short term because most visiting aircraft were not AMDAR equipped.  Nevertheless, this could change over the next few years as new aircraft types were configured as part of the E-AMDAR programme.  MEPA was consulting other airlines and countries in the region in order to expand the project.  

3.3.16
The Canadian programme progressed to the point where observations from the first test aircraft were expected in September 2001.  It was pointed out that Canada was the first country to implement AMDAR on small regional jet aircraft and was fortunate to have co-operative working arrangements with Air Canada Regional Inc. and the software provider, Universal Avionics.  The TC continued to represent the Panel on the Canadian AMDAR Project Implementation Team (CAPIT).  The Canadian Focal Point provided support to the Panel  in particular for the development of new standard software specification in co-operation with the aviation industry and AEEC.  

Established AMDAR Programmes
3.3.17
The EUMETNET AMDAR (E-AMDAR) programme continued to mature and improve its coverage and cost effectiveness.  Attempts at recruiting additional airlines including airfreight companies had a slow response.  An improved data acquisition system was installed and progress was made in developing and implementing data optimisation systems with the initial effect of reducing the number of observations produced but with improved data coverage.  Furthermore, a number of data quality issues were addressed and KNMI continued to provide the quality monitoring service for all E-AMDAR countries.  The meeting welcomed the continued E-AMDAR support to the Panel and to other AMDAR programmes through the provision of targeted AMDAR observations.  Co-operation between the TC and E-AMDAR team continued to the mutual benefits of both sides.

3.3.18
Australia and New Zealand were operating mature programmes that continued to expand and improve operations.  New Zealand (NZ) made a modest increase in aircraft involved in AMDAR activities and Australia was negotiating with an additional airline QANTAS Link and reviewing the possibility of expanding the current number of aircraft with participating airlines.  Furthermore, Australia had formally taken responsibility for monitoring data for NZ as a regional co-operative programme and was considering the development of an optimisation system that would improve the cost effectiveness of the programme and lead to improved data coverage.  

3.3.19
It was reported that the US was reviewing a number of important issues concerning its operations including matters relating to data monitoring and control, the possible contribution to MDCRS data costs currently borne by the airlines.  Other issues to be addressed included the expansion of the programme with additional airlines including smaller regional aircraft and the introduction of new observations of turbulence and water vapour.  Work continued with the development of a new generation water vapour sensor and a reliable aircraft independent technique to measure and report turbulence.  It was indicated that although the TC continued to monitor these developments, it was highly desirable for the Panel to have a US focal point yet to be determined to work on AMDAR scientific and technical matters. 

3.3.20
The operational ASDAR programme continued to provide valuable observations in data sparse areas of the world with up to 1000 reports per day although the number of operational units and relevant support to the programme continued to decline. Detailed information on the ASDAR programme is found under Agenda Item 3.4 

3.3.21
The Panel continued to monitor progress on automated meteorological reporting under the ICAO Automatic Dependent Surveillance.  The meeting was informed that operational trials covered most of the Pacific, parts of Asia and Australasia and the North Atlantic and that observations coded in AIREP format were provided daily by participating airlines and exchanged on the GTS.  A review of issues concerning the delivery and use of ADS meteorological data by various meteorological centres was undertaken by the Panel and a report was considered by the ICAO METLINK Study Group Meeting held in Melbourne from 19 to 21 September 2001.

New and Developing Programmes

3.3.22
The meeting welcomed the initiative taken by Hong Kong, China, to develop its own operational programme and noted that areas of special interest were the South China Sea and the vicinity of the Hong Kong International Airport.  The TC provided information and support to this project and met with the focal point to cover a wide range of issues in establishing the new programme. 

3.3.23
The meeting was informed that Japan was operating an AMDAR programme in co-operation with three national airlines but that the resulting AMDAR data were only available to the Japanese Meteorological Agency (JMA) in non real time.  However, it was reported that action was being taken to move to a real time AMDAR programme that would become operational in 2002.  This was expected to provide much needed data in the region.  The TC continued to liaise with the Japanese focal point on this matter.

Other potential AMDAR Programmes

3.3.24
As a result of the decision of the AMDAR Panel meeting in 2000 to explore possibilities of involving additional countries in the Asia/Pacific region in AMDAR activities, Dr. Pumpel (Austria) visited Malaysia, and Australia approached Singapore, Malaysia and Thailand.  Malaysia indicated that it had no plans to develop an AMDAR programme.  The TC would pursue the matter with interested countries in the near future.  Initial steps were taken by Chile and Morocco to explore the possibility to establish operational programmes and discussions started between the national Meteorological Services and their respective national airlines Lan Chile and Royal Air Maroc (RAM). The TC would continue to liaise with both countries to provide information to their respective focal points.

A Proposal for a Moroccan AMDAR Project

3.3.25
Following informal contacts between the Secretariat and Moroccan National Meteorological Service (MNMS), the meeting noted with interest that, in June 2001, the Permanent Representative of Morocco with WMO, Mr A.Diouri, expressed interest for the establishment of an AMDAR Project in Morocco.  The opportunity was taken to brief Mr Diouri on progress being made in implementing the WMO AMDAR Programme along side a meeting held in Geneva attended by both the TC and Mr Diouri.  The TC highlighted benefits that the MNMS would gain as a result of the implementation of a national AMDAR project.  

3.3.26
The MNMS and RAM held a meeting in Casablanca in June to exchange information and define ways and means to plan and implement a national AMDAR project.  Focal points were designated by each Moroccan side to follow up the results of this meeting.  The focal points and the AMDAR TC exchanged information concerning the avionics hardware and software needed by RAM, the geographical coverage and frequency of the RAM fleet.  Discussions with RAM continued regarding the installation of relevant software on most RAM fleet that comprised a B747-400 flying to North America, Europe and the Middle East and 7 B737 flying routes to Europe, Africa and the Middle East.  This fleet would be increased in 2002 by 2 B767-300 and 2 B737.  The Secretariat indicated that contacts would continue with the Moroccan authorities with a view to take concrete steps to plan and implement as soon as possible a Moroccan AMDAR project. 
A proposal for an AMDAR Programme for the Russian Federation

3.3.27
Nearly two years ago, the Russian Federation indicated interest in establishing an AMDAR programme.   The question of AMDAR equipment and programme for Russian airlines that could participate in such AMDAR activities was being discussed between relevant aeronautical administrative bodies and the Russian Federal Service for Hydrometeorology and Environmental Monitoring.

Other AMDAR related developments
3.3.28
The meeting was pleased to note that the development of humidity/water vapour sensors continued in the US and the UK and that the first US aircraft to be certified with a new Water Vapour Sensing System (WVSS – II) would take place early in 2002.  The UK conducted the first operational trial of its new sensor in early 2001 with results expected to be published shortly.  It was pointed out that, of significant concern to national Meteorological Services, were the costs of purchasing and installing these sensors on operational aircraft with quoted cost figures ranging from US $20K to $75K.  Outstanding issues included sensor ownership, liability, infrastructure, replacement of agreements, development costs, installation, maintenance and calibration.  The impacts of some of these activities on airline operations and the long-term reliability of the sensors also needed to be discussed. The meeting noted that some of these items were included in the Panel future work programme.  A small group of AMDAR Panel members together with the TC were monitoring progress in this area.

3.3.29
It was reported that work continued in the US on the development of an aircraft independent measurement of turbulence.  A scientific review undertaken by the consultant on AMDAR data improvement revealed a number of issues related to the proposed method for measuring EDR thought to be in need to be addressed.  EDR was reported to be operating on about 80 aircraft in the US. Additional information on these issues is found under Agenda Item 3.6, Requirements and Technical Developments. 
3.4
Status of the ASDAR Operational Programme 

3.4.1
ASDAR equipped aircraft continued to provide observations mostly in data sparse regions of South America, Central and South Atlantic Ocean, Africa, the Middle East, the Indian Ocean and parts of Asia.  However, the volume of ASDAR data declined slightly over the past twelve months because several airlines had difficulties maintaining operational schedules for internal administrative and operational reasons.  The level of technical support and maintenance provided by airlines, the ASDAR Centre and by ASTRIUM declined.  However, a reasonable level of support was expected to continue until at least the end of 2002. The maintenance contract with ASTIUM was extended for 2001 at a reduced remuneration rate and it is anticipated a further extension of the contract at the same rate would be agreed on for 2002.

3.4.2
With regard to ASDAR data quality, the meeting noted with appreciation the ongoing and valuable support of the ASDAR Centre by the Met Office.  It noted that ASDAR data quality evaluation reports continued to be produced quarterly and that the data were useful to a number of users including the Co-ordination Group for the Composite Observing System for the North Atlantic.  The meeting was pleased to note that the ASDAR Centre would continue to provide data quality monitoring services and that a minimum level of technical support would be provided for a further 12 months.  A number of ASDAR fitted aircraft developed positive temperature bias greater than 2 degrees.  The cause for this bias in most cases had not been determined but work would continue to solve this problem.  The meeting was pleased that the second SAUDIA ASDAR fitted aircraft recommenced reporting in June 2000 but noted that the decommissioning of one of the 3 KLM ASDAR fitted aircraft in April 2001 reduced the number of ASDAR operational units from 12 to 11. 

3.4.3
The meeting was informed that a complete review was made of all old and current obligations in the ASDAR line item of the AMDAR Trust Fund and that a balance of UK £ 42,600 remained available to support a further 2 years of additional maintenance support contracts. In this regard, a proposed budget to support ASDAR activities in the future is found under section 4.3 of this report.
3.4.4
One major ASDAR Sub-Group (ASG) task would be to remove the large temperature bias on ASDAR fitted aircraft.  ASG was planning to work with ASTRIUM and the relevant airlines to find the cause of the bias and take remedial action.  A list of planned ASG activities was provided under Section 4.2, Future Work Programme.  As decided at the third Meeting of the Panel, the second ASG meeting would be held in conjunction with the fifth Panel meeting.

3.4.5
The ASG met informally along side the Panel meeting to address a number of issues and made relevant recommendations to the Panel meeting. The Panel accepted the following proposals made by the ASG:

(a) Extend for another 12 months the maintenance and support contract with ASTRIUM with a possible option for subsequent 12 months and request ASTRIUM for a quotation;

(b)
Decommission the 2 ASDAR units installed on Aerolineas Argentinas with concurrence by the UK and following consultation with Spain being the two end-owners;
(c)
Consider decommissioning of the ASDAR Units on Air Mauritius following consultation with the end-owner of the units and the carrier.  In this regard, the TC 

was requested to contact Air Mauritius.  It was noted that ASDAR units installed on Air Mauritius aircraft were obtained through a VCP donation by the UK;  

(d )
Noting that the ASDAR budget line would support existing ASDAR units until 2003, approval at the next AMDAR Panel meeting for the extension of the ASDAR programme for another year; and,
(e)
Accept with appreciation the offer made by the Met Office to continue to support the ASDAR centre for a further 12 month.  It was unlikely that further support would be provided after the relocation of the Met Office.

3.5
Status Reports on National and Regional AMDAR Programmes

The Canadian AMDAR Programme 

3.5.1
The Panel member from Canada informed the meeting that 25 Air Canada Regional's DASH 8 (DHC – 8) aircraft were being equipped and that 10 were making AMDAR observations by mid-September. The Canadian AMDAR Programme Implementation Team (CAPIT) was helping Air Nova to convince its new entity Air Canada Regional, to expand the ACARS/AMDAR system to all 90 DASH 8 fleet servicing Canada South of 60N.  It was pointed that a draft contract between the Meteorological Service of Canada and Air Canada Regional had been reviewed and that Nav Canada had agreed to let Air Canada Regional use an AFTN node in Halifax to transmit AMDAR data to the Canadian Meteorological Centre (CMC).  It was indicated that all data generated by Air Canada Regional would be automated without data duplication and that this would result in saving on transmission costs.  It was further indicated that the Universal Avionics software installed on Air Canada Regional could be installed on any DASH 8 aircraft using Universal Avionics systems and that there were no costs to an airline wishing to enable the software.  The meeting was informed that an offer for the development and acquisition of 20 WVSS - II for DASH 8 aircraft was considered expensive to purchase and that alternative funding sources for these sensors were being investigated.

3.5.2
The meeting was informed that no progress was made to install AMDAR systems on Air Canada, First Air and WestJet.  Nevertheless, it was indicated that Air Canada was still trying to standardize its various fleet with ACARS.  Air Canada had the same ground system for flight scheduling and tracking as Lufthansa and British Airways.  With the support from Lufthansa, an E-AMDAR data reporting optimization system was being developed with the hope that the experience gained and the software developed could be used in setting up a control system for AMDAR data reporting by Air Canada.  Environment Canada was trying to develop a partnership with First Air to implement an AMDAR capability, based on Low Earth Orbiting satellite communications, on aircraft servicing areas of Canada North of 60N.

3.5.3
It was reported that the CMC was using a significant amount of AMDAR data and, as of September, that both AMDAR temperature and wind were being used.  Regarding the impact of adding temperature input to the CMC numerical weather prediction model, it was found that the impact was as significant as was the addition of the wind data alone.  Communication link was established through the Aeronautical Fixed Telecommunication Network (AFTN).  A Canadian AMDAR Data Acquisition System (C-ADAS) based on the EUMETNET-ADAS (E-AMDAR) system was being developed.  Development, delivery, installation at CMC, testing and acceptance of C-ADAS were to take place by the end of October 2001.  The meeting was informed that the target date for official announcement of the launch of the Canadian AMDAR programme was set for 17 October 2001 and that the data was expected to be tested over a couple of months before becoming available on the GTS.

3.5.4
Short-term priorities that Canada intended to address before the end of the year included the finalisation of a contract with Air Canada Regional, Inc, the implementation of C-ADAS and assistance to First Air to enable its aircraft to transmit AMDAR data. 

3.5.5
The Meeting congratulated the Canadian member of the Panel for the excellent results that were obtained by Canada in implementing the Canadian programme in a rather short time period.

The New Zealand AMDAR Programme  

3.5.6
The meeting was aware that, under a formal agreement with Air New Zealand (NZ), AMDAR reports from selected Air NZ B737-300 series aircraft were delivered to MetService and relayed to the GTS.  A trigger logic software was developed to initiate reports within a geographical box 155ºE to 180º and 25ºS to 50ºS, at pressure levels nominally the same as reported in FM 42-XI AMDAR. A compressed version of the FM 42-XI code was used and six reports were combined into one message transmitted by VHF to the nearest SITA remote ground station (RGS) and then routed from the SITA hub in Singapore to Air NZ and finally relayed to MetService in Wellington on an AFTN circuit.  Following MetService quality control procedures, these AMDAR reports were disseminated through the GTS.

3.5.7
The meeting noted that, currently, three selected aircraft were flying the trans-Tasman routes between NZ and Australia and that, following discussions with Air NZ, from July 2001, one aircraft flying domestic NZ routes had been added to the list of reporting aircraft.  Some 2300 messages (about 13,500 AMDAR observations) per month were transmitted on the GTS from this source. This number was expected to rise to 4500 (about 27,000 observations) with this additional domestic aircraft.

3.5.8
The Australian Bureau of Meteorology was now assisting MetService in data quality monitoring by adding data from the Air NZ aircraft to the list of AMDAR reports they compared against their global model data.  Daily and Monthly reports were produced.  The NZ member of the Panel thanked the Bureau for its support to the NZ AMDAR programme.

3.5.9
Regarding future activities, the meeting was informed that discussions were taking place with Air NZ to establish procedures to automatically initiate AMDAR data reporting from ‘back up’ aircraft should any selected aircraft be withdrawn for maintenance for a significant period.  In this regard, MetService would review the impact of the domestic AMDAR reports on its forecast operations and following this review, discussions would take place with Air NZ about data management strategies and possible use of additional domestic aircraft. 

3.5.10
The cost-sharing arrangements between MetService and Australian Bureau of Meteorology announced at the last meeting of the Panel continued for QANTAS AMDAR data generated in the box Equator to 50ºS and longitude 160ºE through 180º to 160ºW.  NZ was making available to the international meteorological community, via the GTS, around 14,000 AMDAR observations per month from this source.

3.5.11
The meeting noted with interest that Automatic Dependent Surveillance (ADS) reports from the Auckland Oceanic FIR were being received from Airways Corporation of NZ since around December 1999, during their on-going testing of ICAO Communication Navigation and Surveillance/Air Traffic Management (CNS/ATM) system.  These ADS reports were being distributed in international bulletins of aircraft reports (in AIREP code as received).  The meeting welcomed the transmission of about 9,500 ADS reports per month on the GTS.  

The Hong Kong, China AMDAR Programme

3.5.12
The meeting welcomed Hong Kong, China as a new member of the Panel.  The meeting was informed that, to improve the upper-air data coverage in the vicinity of Hong Kong, the implementation of an AMDAR programme started in September 2000.  With the kind assistance of the Australian Bureau of Meteorology and the US National Weather Service (NWS), QANTAS aircraft and a number of US airlines were making AMDAR observations flying in and out of Hong Kong.  Some of these reports were routed to Hong Kong via the GTS and some US reports were retrieved from the NOAA Forecast System Laboratory (FSL) FTP site.  The meeting noted with satisfaction that, as of mid-2001, over 200 ascent/descent reports at Hong Kong International Airport were received each day.  These profiles had proved to be of value in monitoring and detecting low-altitude wind shear and turbulence.  It was indicated that over 4,000 AMDAR reports were being received daily and ingested into the Hong Kong Observatory's regional NWP model and that the impact on the model performance was being evaluated. 

3.5.13
The meeting was pleased to note that a 1-month trial with ICAO CNS/ATM weather reporting using ADS/Controller Pilot Data Link Communication (CPDLC) was conducted in Hong Kong using B747 aircraft during September/October 2000.  A total of seven airlines participated in the trial and over 1,000 wind/temperature reports were received and evaluated.  The meeting noted with interest that the evaluation results indicated that the reports compared reasonably well with NWP analysis. 

3.5.14
Contacts with Cathay Pacific to investigate possible support to the Hong Kong, China  AMDAR programme commenced in November 2000 and preparation was underway for trials with an Airbus aircraft using ARINC 620 reporting software.  Subject to positive results of the trials and the availability of sufficient financial resources, the next step would enlist more aircraft from local airlines to join the programme. 

The United States AMDAR Programme  

3.5.15
The meeting was aware that the Meteorological Data Communications and Reporting System (MDCRS) began in the early 1980's as a co-operative effort among ARINC, the NWS, and the FAA.  The meeting noted with satisfaction that over 80,000 MDCRS reports of wind and temperature per day provided by Delta, Northwest, United airlines, United Parcel Service (UPS), American Airlines and Federal Express were being disseminated in BUFR code. Two additional MDCRS reporting elements were under development, namely water vapor and turbulence.  In this regard, the meeting noted with interest that a new water vapor sensor, using diode laser technology, was being tested to replace the current version being flown on 30 UPS B-757 aircraft as part of a demonstration project.   This new sensor was expected to be flown on commercial aircraft on an operational basis.

3.5.16
The Eddy Dissipation Rate (EDR) turbulence algorithm that derived an objective aircraft independent measure of turbulence from aircraft vertical acceleration, developed by the National Center for Atmospheric Research (NCAR) was included as part of the MDCRS data stream.  EDR currently installed on 80 United Airlines aircraft would be installed on over 400 aircraft of United, American, Delta and Northwest by the financial year of 2003.  EDR data could be used to provide real-time information on turbulence intensity and location and as an initialization parameter for turbulence diagnosis and forecasting algorithms. 

3.5.17
The meeting was informed about a proposal to develop a business case to convince the US airline industry that they would be making savings by using MDCRS data with the expectation that this lead to increased involvement of the airlines in MDCRS activities. 

3.5.18
The US member of the Panel make a presentation on the US Tropospheric Airborne Meteorological Data Reporting (TAMDAR) project aimed at demonstrating the capability of commuter and regional air carriers to collect and downlink useful meteorological data.  It was pointed out that TAMDAR was viewed as a supplement to existing observing systems including MDCRS not as a replacement for these systems.   TAMDAR was expected to make observations between take-off and about 20,000 ft and to run though 2005.  Parameters to be observed would include temperature, humidity, wind and ambient pressure.  Other additional parameters were, icing, mean turbulence energy dissipation and a final sensor version would measure ice accretion rate and magnetic headings and winds.   It was indicated that NOAA was an advisor to the project to ensure that TAMDAR data would be of sufficient quality, reliability and timeliness to be of operational use.  It was pointed out that TAMDAR was intended to fill the noted gaps between observations along the eastern costs of the US prone to tropical cyclones and the western parts of the countries that had severe weather like tornadoes.  In reply to a query about telecommunication means that would be used in TAMDAR, it was indicated that a number of options such as ARINC or cellular phone type communications could be considered.  It was pointed out however that optimisation of the data flow was not envisaged yet.     
The Caribbean, Gulf of Mexico and Central America AMDAR Initiative 

3.5.19
It was recalled that, at the previous AMDAR Panel meeting in 2000, the United States announced its intention to support a proposal to assess the feasibility of obtaining AMDAR reports from commercial aircraft going into and out of the Caribbean, Gulf of Mexico and Central America.  The proposal was submitted by a non-profit organization in the U.S and showed promise of providing a realistic assessment of existing data availability and expected communications costs.  Financial resources were transferred to the WMO Secretariat and the AMDAR Panel was called upon and agreed to manage the study.  However, following considerable discussion amongst Panel members, the NWS and the non-profit organization, this organization unexpectedly withdrew its proposal due to cost considerations.  

3.5.20
Despite of the withdrawal of the non-profit organisation, the meeting was informed that the U.S continued to be dedicated to the objectives of the study and the efforts had not been abandoned.  The AMDAR TC established contacts through E-AMDAR to try to streamline acquisition of additional en route, ascent and descent profile data from aircraft over the area of interest and discussed reimbursement procedures. It was indicated that the U.S had additional informal discussion with several U.S. carriers to revalidate their continued interest in providing data on a cost recovery basis. 

3.5.21
As a possible alternative to the approach of having the assessment performed by an outside group, the meeting noted with interest that the U.S was assessing whether existing NOAA personnel could be assigned to execute a robust feasibility effort to be built upon existing U.S expertise.  This was expected to expand upon past efforts and future facilitation by the AMDAR TC with European carriers.  The U.S would continue ongoing interactions with its carriers via the ATA Meteorology Committee.  Finally, the NWS was beginning efforts to assess whether cost savings from other programmes could be identified that could be for the operational collection and redistribution of the complementary data.  It was reported however that timetables for using this approach had not yet been determined.  To the question about the timing for carrying out this task, it was indicated that there were no plans yet to start implementing the initiative.

3.5.22
The meeting was informed that the amount of US $ 25,000 sent earlier to the WMO Secretariat to support the US initiative referred to above would now be used as part of the US contribution to the AMDAR trust Fund for this year.   

The Australian AMDAR Programme 

3.5.23
It was reported that, in recent weeks, the sudden closure of ANSETT had led to the loss of about 33 AMDAR reporting aircraft out of the 66 AMDAR fitted aircraft.  This had led to a reduction of more than 50% of AMDAR observations per day over Australia.  It is unclear if ANSETT would recommence operations.  It was reported around 6000 observations per day were being provided by aircraft of the two participating airlines (ANSETT and QANTAS).  New development included new routes being flown by QANTAS in data sparse areas, particularly the far Southern Indian Ocean, often as far South as the Antarctic coast and routes from Eastern Australia to South Africa as well as the twice-weekly service operating between Australia and Argentina. Tentative steps were taken to equip the fleet of B717 aircraft operated by QANTAS Link with a Honeywell ACMS/DFDAU. With regard to plans for encoding / decoding ARINC software package by Australia, it was indicated that a software would be developed to address this issue.  Furthermore, in 2000, Australia commenced targeted ascent and descent profile observations for Hong Kong by QANTAS 747 aircraft as indicated in the Hong Kong, China's report to the meeting contained in this report.

3.5.24
The meeting welcomed that approaches were made by Australia last year to the Meteorological Services of Singapore, Malaysia and Thailand to discuss the development of national AMDAR activities.  It noted that, while Malaysia and Singapore showed some interest, there were no firm plans developed yet. Nevertheless, the AMDAR TC was expected to follow up the initiatives of Australia in the coming months. 

3.5.25
As reported by NZ, Australia extended data quality-monitoring activities to include the 4 Air NZ aircraft funded by MetService NZ.  Case studies of the impact of AMDAR data on numerical models were performed on selected events. The preliminary findings showed that the impact was generally small and mainly positive with particular cases of substantial positive impact.

3.5.26 The meeting noted with interest that Australia had taken a number of initiatives related to AMDAR, including a contract let with Aviation Data Services (Australia) Pty Ltd to assess the feasibility of implementing a “data redundancy reduction system” similar to those operating in other countries. A final report of the feasibility study was expected to be available in September.  Furthermore, the use of AMDAR equipped QANTAS 747 aircraft on the Sydney-Tokyo route was planned to start in October 2001.  Moreover the Sydney – Auckland to South America routes flown by QANTAS aircraft would provide data in that data sparse region of the world.  Initial contacts were made with the Australian air traffic service provider regarding future implementation of ADS-B. The expectations were that future trials involving general aviation aircraft could be able to include the meteorological data block. 

The AMDAR Panel Middle East Pilot Project 

3.5.27
The Middle East Pilot Project continued to make progress with the Meteorological and Environmental Protection Agency (MEPA) of Saudi Arabia being the project leader.  The meeting was informed that KNMI provided free of charge to MEPA in 1999 a copy of the KLMKMNI AAA software to be adapted and reconfigured for installation on the SAUDIA MD90 fleet.  The software was updated and fully tested off line and ready for installation and testing on the first MD90 aircraft.  A ground-based message processing system was developed by SAUDIA to extract down the linked data and convert the data to WMO FM42 AMDAR format for use by MEPA.   Communications links between the airline and MEPA were established and tested.  

3.5.28
It was reported that the next steps would be to test the air to ground and ground-to-ground systems with one MD90 aircraft to ensure that they were reliable for operational use followed, if results were conclusive, by the installation of the systems on the remaining MD90 aircraft. Plans were to have a message recognition and distribution system ready to conduct base-level data quality control and to switch on the first AMDAR observations for local operational use, quality monitoring and distribution on the GTS.  The meeting noted that the project still had a considerable way to go before being operational, but an important part of the initial work had been completed.  It was indicated that the ability of MEPA to become the central processing centre for the region was important and that, to play that role, MEPA would need to have flexibility to process data from different countries using different communications systems and probably in different formats.  It was pointed out that a commercially based system used by E-AMDAR and Canada was available to provide this service.

3.5.29
Regarding data coverage, information provided by MEPA and a review of SAUDIA timetables, routes and destinations showed that the MD90 fleet would make a major contribution to the availability of upper air data in the region.  In this regard, data coverage was being organised to include the area contained in the box 10W - 70E and 46 N - 4S which included the Middle East, Western and Northern Africa, parts of East Africa, Southern and Eastern Europe to Pakistan.  It was pointed out that the SAUDIA fleet destinations included all cities in Saudi Arabia and regional destinations such as Cairo and Alexandria in Egypt, Damascus, Amman, Abu Dhabi, Addis Ababa, Malaga and Athens. It was reported that SAUDI MD90 short haul flights operated at cruise levels of 14000 to 16000 feet within Saudi Arabia and long haul flights flight at cruise levels of 29000 to 31000 feet.  As a result of this, the fleet would be able to provide observations at a valuable mix of altitudes in certain areas.   MEPA had begun laying the foundation for a regional AMDAR programme and was offering to co-ordinate this programme with other countries and airlines such as the United Arab Emirates (Emirates), Egypt (Egypt Air), Gulf Air and Oman.

3.5.30
Plans were to assess data quality monitoring through direct inter comparisons with coincident radiosonde soundings at Saudi Arabian airports although experience by other countries that used this method indicated that very few inter comparisons were achieved.  In 

order to avoid this difficulty, E-AMDAR was offering to provide the Qev monitoring service using the first guess fields of the KNMI NWP model as the benchmark similar to the data quality monitoring mechanism used for the Southern Africa project. 

3.5.31
The use of targeted AMDAR observations was proposed during the initial operational trial phase of the project and E-AMDAR offered to provide such data as part of its contribution to the World Weather Watch Programme.  However, it was pointed out that there were very few E-AMDAR equipped aircraft flying to the Middle East region.  Nevertheless, this was expected to change following completion of the centralised optimisation system and the configuration of new aircraft fleet in 2002.  More targeted observations in addition to those provided already for free by E-AMDAR could be obtained if every configured E-AMDAR aircraft were used.   However, these additional targeted observations would need to be funded from some other source.  A suggestion was made that Panel should assist in funding these observations.  

3.5.32
It was expected that once this project had been successful, other countries in the region would approach MEPA to develop a co-ordinated, self-supporting regional AMDAR programme with observations provided by aircraft from one or more national or regional airlines.  As an interim solution, data could continue to be provided under a programme of targeted AMDAR observations by visiting airlines from countries outside to the region.  It was concluded that it would take some time to implement the programme but the enthusiasm was there and the expectations were that the Panel would continue to support the project.

The AMDAR Panel Southern Africa Pilot Project 

3.5.33
The meeting was informed that the Science and Technology meeting of the Southern Africa Development Community (SADC) Sub-sectorial Committee on Meteorology held this year was informed about the Southern Africa AMDAR project and that the meeting supported in principle the concept of the project. The Panel meeting noted with interest that one-day would be set aside to discuss the project during the next meeting of this SADC Sub-sectorial Committee to be held in Pretoria, in December 2001 with the aim of forming a regional AMDAR programme.

3.5.34
The meeting was pleased to note that a co-operative development programme between South African Airways (SAA) and the South African Weather Service led to the installation of the AAA software provided by KNMI on 8 B747-400 long haul aircraft.  It was indicated that the first AMDAR observations were reported in August 2000 and that an operational trial commenced later that year. It was further indicated that SAA was attempting to configure a fleet of B737-800 aircraft that operated regionally but no such aircraft had yet been able to provide AMDAR data.   The meeting was informed that a regional carrier called British Airways/Comair was about to acquire 5 B737-300s capable of providing AMDAR data and that a meeting to discuss eventual co-operation with this airline had been requested.  The meeting was pleased to note that targeted AMDAR observations funded by the E-AMDAR programme were being received regularly from BA and KLM and that routine operational data were also being received but irregularly from Air Mauritius (ASDAR), QANTAS and Air Namibia.

3.5.35
The meeting noted that the SAA data was received in the box 20 degrees West to 60 degrees East and South of the Equator from routes flown from South Africa to the United States and from South Africa to Europe. ASDAR data from the SAA aircraft was often recorded on the routes Johannesburg - Mauritius or Durban - Mauritius.   Normally, between 8 and l2 vertical soundings as well as between 400 and 700 reports were received daily.   E-AMDAR was conducting detailed quality monitoring of the SAA data and status reports were provided to the project leader at approximately every 10 days.

3.5.36
Regarding the AMDAR data impact study, the South African Weather Service followed two approaches, namely the impact and sensitivity studies and the daily subjective comparison of the regional ETA model output with and without the AMDAR data.  The meeting was briefed by the Vice - Chairman of the Panel, Mr M. Edwards, regarding the effect of additional aircraft data to the ETA model forecasts. It was indicated that case-averaged statistics, showed a positive 

impact for the ‘with AMDAR data forecasts’ for each field evaluated.  However statistics showed that the impact of AMDAR data was reduced at longer time when the importance of initial state was reduced.  The increased number of observations along the aircraft route showed large positive impacts at high levels with lower impact at lower levels.  Daily monitoring of observations indicated that the inclusion of AMDAR data resulted in temperature errors to be roughly halved when temperatures fell in the range of minus 55 to minus 60 C.  Furthermore, it was found that the use of AMDAR data tended to reduce wind errors.  The meeting was informed that a poster session on this evaluation was presented at South African Society for Atmospheric Sciences annual seminar held in September this year.  

3.5.37
Late afternoon and early evening departures from South Africa and morning arrivals were reported to be creating some verification problems, as most of the data were not seen in the 3-hour time window about 0000 and 1200. A solution to this situation was being sought.

The EUMETNET AMDAR Programme


3.5.38
The meeting was pleased to note that the E-AMDAR Programme continued to focus on delivering a modern and flexible European AMDAR network and generating large volume of wind and temperature observations from commercial aircraft in an optimized manner.   The meeting was informed that the EUMETNET Council decided to extend the pilot phase of the E(AMDAR Programme for a further 12 months, until the end of 2002.  

3.5.39
Steady progress was made towards implementing the E-ADAR Programme with the highest priority given to the development of the E-AMDAR Infrastructure that allowed significant network growth by avoiding unacceptable data redundancy and duplication of effort. In parallel to this, an operational activity was established to demonstrate the advantages of European Meteorological Services collectively procuring AMDAR data under the auspices of EUMETNET.  

3.5.40
It was pointed out that the E-AMDAR Infrastructure would provide the various services required to operate an efficient European AMDAR network, including operational network management, data reception, quality control and exchange, data quality evaluation and network optimisation.   In this regard, it was indicated that all European AMDAR data were being delivered to the E-AMDAR Data Processing System, with connectivity to both communication providers, SITA and ARINC. SAS and Air France had both delivered simple optimisation systems that automatically activated their AMDAR- equipped aircraft only when they operated on selected routes or from selected airports.  Furthermore, an E-AMDAR web site became operational providing access to monitoring statistics, AMDAR messages including those transmitted over the GTS and simple accounting statistics for each airline. It was pointed out that access to this facility was password protected and limited in accordance with the user's authority.

3.5.41
The meeting recalled that it was agreed during the 3rd AMDAR Panel Meeting that E-AMDAR would arrange for the development of new Teledyne compatible AMDAR software to be jointly funded by E-AMDAR and the WMO AMDAR Panel. KNMI agreed to manage this task on behalf of E-AMDAR.  This task was nearing completion and it was anticipated that the product would be available within 3 months. The software was intended to provide improved data targeting facilities and a data 'compression' method that would reduce the size of the AMDAR observations by approximately 60% when compared to the original AAA software. The first installation of this software could be on a KLM aircraft later this year. 

3.5.42
It was reported that negotiations with new airlines highlighted the need for AMDAR software compatible with the SFIM / SAGEM avionics software however a quotation for a basic AMDAR solution submitted by SFIM / SAGEM was considered too expensive by E-AMDAR. It was therefore suggested that perhaps a better solution would be to have a cost-sharing scheme with WMO and/or interested national Meteorological Services. This possible alternative solution was being investigated.

3.5.43
Little progress was made regarding airlines' recruitment to provide AMDAR observations primarily due to the airline's development priorities and the slightly lower priority attached to this task within E-AMDAR. However, a list of the airlines that were SITA Aircom customers was produced and contact names were being identified for each airline. In addition, contact was established with TNT, DHL, Finnair, Iberia, Air Portugal, Icelandicair and British Midland and negotiations with these airlines would be pursued more vigorously over the next months.

3.5.44
New operational agreement for 2001 was established involving 12 European Meteorological Services resulting in a slightly increased operational data procurement budget. With the delivery of each optimization system, it had been necessary to adjust the use of the airlines to demonstrate the benefit of these systems and to get maximum value for money from the available budget.  The E-AMDAR network was significantly re-configured during the first half of 2001 in an effort to deliver increased efficiency.  This led to a temporary reduction in the number of AMDAR observations that was later increased once again as additional aircraft were activated. Despite an increased cost per observation due to the addition of 'up-link' charges for automatically activating and deactivating aircraft, the cost effectiveness of optimization system had been demonstrated. 
3.5.45
The most recent improvement in network performance was delivered when an E-AMDAR optimization system became operational, allowing Lufthansa data to be targeted more efficiently. 

3.5.46
Future focus would be the delivery of the final elements of the E-AMDAR Infrastructure and agreement on operational plans for 2002.  It was pointed out that, with much more efficient use of more aircraft, the limiting factor would be the operational budget. However, night time coverage would remain poor and the situation could only be resolved when suitable aircraft install AMDAR software. The meeting was informed that efforts would be made to solve this problem and to provide data from other regions by continuing negotiations with new airlines.

3.5.47
It was reported that the E-AMDAR work package during 2002 would continue to focus on achieving its original objectives.  These objectives were the provision of three hourly profiles from as many European airports as possible, targeting sensitive areas outside Europe that had impact on European forecasts, and using approximately 20% of E-AMDAR resources to supply AMDAR data from global data sparse areas in support of the WMO WWW Programme.  The meeting noted with interest that the regions targeted in support of the WWW Programme would be defined as a combination of the requirements defined by the WMO AMDAR Panel and EUMETNET.

3.5.48
It was indicated that although E-AMDAR aircraft had the ability to deliver AMDAR observations from many regions of the world, data were limited to EUMETNET high priority areas due to budgetary constraints. Should non-EUMETNET nations wish to fund data from additional regions, it would be necessary to develop tools that could easily calculate, on a routine basis, the cost of transmission of the data procured on their behalf for invoicing purposes. The meeting noted with interest that E-AMDAR intended to develop these improved accounting tools during 2002 as part of its enhanced web site facility

3.5.49
The E-AMDAR programme delivered about 25,000 AMDAR observations per day that comprised 823 profiles, 127 aerodromes observed and 22 aerodromes with 3 hourly profiles. Future functionality included an increased number of aircraft, and connectivity to QEv and E-AMDAR data optimisation system (E-ADOS).  

First results of the E-AMDAR Data Optimisation System

3.5.50 The meeting was informed that Germany was selected to be the responsible EUMETNET member for E-ADOS.  The system was developed to enable a much more efficient use of the available AMDAR fleet in Europe by avoiding over observing at main hub aerodromes and enabling desired routes to be targeted.   It was indicated that E-ADOS would be developed in stages and the key functionality consisted in receiving operational data of AMDAR aircraft from Lufthansa, British Airways or other European airlines processing the information to automatically select the most appropriate AMDAR aircraft to be activated, and transmitting the aircraft 

activation / deactivation requests to the airlines referred to above. The E-AMDAR optimization system is not restricted to European airlines and has the potential to provide global AMDAR data optimization.  Operators of non-European AMDAR networks were encouraged to consider its application.

3.5.51
Operational test with 60 Lufthansa aircraft started this month and additional airlines would be integrated into the E-ADOS system during subsequent development phases. Figures so far available showed 36% reduction in Lufthansa data, representing nearly 20% of the total E-AMDAR data return. 

Report on AMDAR Activities in Sweden

3.5.52
The SMHI initiated a co-operation with SAS (Scandinavian Airlines System) in August 1995 to use the SAS aircraft ACMS for meteorological data reporting. Two B-767 aircraft were equipped with KNMI/KLM “AAA” software, and began to deliver test data early in1998 and sometime later the “AAA” software was installed in all SAS B-767. SMHI joined the EUMETNET – AMDAR Project in 1999, and in September 1999 SAS completed development work that allowed SAS B-737 fleet to report AMDAR data. SAS implemented a simple data targeting system for the B-737 fleet in October 2000 and migrated to E - AMDAR Data Acquisition System in May 2001.

3.5.53
A B-767 fleet of 12 aircraft equipped with Teledyne avionics and KNMI/KLM “AAA” software was primarily used on long-haul destinations in North America and Asia. All aircraft were activated for global AMDAR data delivery in accordance with E-AMDAR data collection policy.  Another fleet of 51 B 737 aircraft, equipped with Allied Signal avionics and software according to the ARINC 620 specification was used on domestic destinations in Sweden, Norway and Denmark and international destinations in Europe.   SAS had implemented a simple data targeting system that automatically activates their B-737 aircraft only when they are flying between pre-defined airport pairs. The fleet was delivering AMDAR data from 30 destinations in Scandinavia and other parts of Europe. 

3.5.54
SAS was using other associated fleet (DASH – 8 and RJ 85) to fly Scandinavian, Finnish and East European destinations.  The fleet were equipped with Honeywell avionics, and were prepared to deliver meteorological information according to ARINC 620-3 version 2 using the same data targeting system as B-737 fleet.  With regard to A340 fleet, the first aircraft was delivered in July.  Meteorological reporting according to ARINC 620 was requested, but not yet implemented.

Targeted observations in data sparse areas

3.5.55
During discussions related to need for targeted AMDAR observations in data sparse areas of the world, it was pointed out such targeted observations would be very useful in Africa where the conventional radiosonde network is deficient for a number of reasons including the costs for consumables and the lack of spare parts.  AMDAR profiles as well as flight level observations would be particularly useful when the conventional network was out of service. The Secretariat informed the meeting that much interest was given to a presentation on the WMO AMDAR programme at a recently concluded seminar held in Africa.  A suggestion was made that perhaps ASECNA that operated aeronautical meteorological services and air traffic services on behalf of 15 African States could be approached with a proposal to implement a targeted AMDAR observation project to assess the feasibility and utility of such project as a first step.  ASECNA would most likely pay for the data transmission costs as well as any additional costs associated with the full implementation of this programme.  The Secretariat offered to assist the Panel initiate contacts with ASECNA.

Status report on the implementation of ICAO automatic dependent surveillance (ADS)

3.5.56
The ICAO member of the Panel pointed out that there were two types of automated air-reporting using air-ground data link included in ICAO Annex 3 / WMO Technical Regulations 

(C.3.1).  These were air-reports made in connection with the automatic dependent surveillance (ADS) or as a controller-pilot data link communications (CPDLC) application called "Position report".  He indicated that the majority of future automated air-reports were expected to be ADS based.  It was emphasized again that other types of air-reporting systems, i.e. the AMDAR system, were not considered as aeronautical requirements and therefore the costs of these systems would not be recovered from the airline industry.  

3.5.57
The attention of the meeting was particularly drawn to two aspects of air reporting namely the implementation of ADS and the validation and verification of the EDR turbulence index.  The meeting was informed that the implementation of ADS meteorological reporting had taken longer than was perhaps initially expected.  This was the result of the slow implementation of a suitable digital platform such as the ICAO aeronautical telecommunication network (ATN) and, in some regions, the absence of stated aeronautical requirements for meteorological information from early versions of ADS systems that were still in operational use. It was pointed out that ADS meteorological reporting could only be fully implemented when the ATN would be in place. 

3.5.58
The meeting was informed that ADS meteorological reporting was nevertheless progressing with trials of ADS systems over the ICAO North Atlantic and (part of) the Pacific Regions converted into operational systems.  Moreover, an increasing number of ICAO Contracting States were undertaking trials, e.g. China (Hong Kong), with encouraging results over the past year.  Furthermore, the first tests of ATN-compatible data link conducted in region where EUROCONTROL had undertaken Preliminary EUROCONTROL Test of Air-ground data links in operational ATC environment.  Other steps being taken regarding the implementation of ADS meteorological reporting included the amendment and update of existing Procedures for Air Navigation Services Regional Supplementary Procedures (Doc 7030) applicable for the ADS environment.  It was pointed out that exemptions from making air-reports would no longer be allowed, as it was the case for voice air reports.  This was expected to contribute to the implementation of ADS meteorological reporting over areas where voice reports were not required.  

3.5.59
With regard to validation and verification of the EDR turbulence index, it was recalled that details of the EDR index to be reported as part of the ADS meteorological report were included in ICAO Annex 3/WMO Technical Regulations [C.3.1] that would become applicable on 1 November 2001.  As agreed by the ICAO METLINKSG meeting in 2000, the FAA and NASA, in collaboration with the Australian Bureau of Meteorology took the lead in the validation and verification of the EDR index.  Based on the results of the verification/validation, fine-tuning of the EDR index would be proposed, if necessary.  However, it was pointed that, in order to be able to carry out the validation and verification of the EDR index, it would be essential that airlines follow the EDR specifications contained in Annex 3 and that a globally standardized index be implemented across the airline industry.   .

3.5.60
Regarding the use of the EDR index, the meeting was informed that, in 2001, the two World Area Forecast Centres (WAFCs) briefed the World Area Forecast System Study Group on their intentions regarding their future use of the EDR data. It was indicated that the increased availability of data would be a breakthrough in the improvement of turbulence forecasting and that the new EDR data could significantly contribute to the development of scientific and translation algorithms, and a global turbulence climatological data base.  Some of the operational WAFC models would be able to assimilate EDR data through a 3‑dimensional variational analysis system.  Model improvements were expected through improved parametric equations used to represent turbulence and as a result of increases in the resolution of operational models, EDR would be used as a fundamental observation unit. The meeting was informed that US airlines were beginning to use EDR for the automated reporting of turbulence.

3.5.61
Commenting on a suggestion made to harmonise ADS and AMDAR activities, the ICAO member of the Panel made it clear that ADS, unlike AMDAR, was a stated aeronautical requirement completely independent from AMDAR.  Regarding ADS-B, he indicated that it was still a broadcast concept containing only aircraft position and time but no meteorological information.

3.6
Requirements and Technical developments 

3.6.1
The Meeting considered a report of the Consultant, Mr D. Painting,  to improve data exchange and quality control on AMDAR requirements and technical developments.  The meeting was aware that the measurement and reporting of turbulence in aircraft reports had been a long-standing requirement for aeronautical meteorology.  The Consultant pointed out that three methods were used to report turbulence, namely: 

(a) The maximum vertical acceleration in units of the acceleration due to gravity over a predetermined interval prior to the reporting time.  This simple method had the disadvantage of being aircraft specific;

(b) The maximum ‘Derived Equivalent Vertical Gust (DEVG)’ over a predetermined interval.  This measure was non-aircraft specific and had been implemented in several AMDAR programmes.  Although useful for identifying significant areas of turbulence it could not  be used directly in numerical forecast models; and,

.

(c) The ‘Eddy Dissipation Rate (EDR)’, an important parameter in the turbulent energy spectrum calculated using vertical acceleration data.  Reporting intervals, sample times and reporting codes varied according to specific programme and the reported EDR value was assumed to be aircraft independent.

3.6.2
On the assumption that it could be employed directly in numerical models under development for operational use, EDR was recommended as the preferred turbulence to be reported under the ICAO Automatic Dependent Surveillance (ADS) programme.  The Panel, at its last session in 2000, concurred with the decision of ICAO.  It was pointed out however that some technical EDR issues remained to be addressed.  It was further pointed out that it would be desirable to continue to investigate the characteristics and utility of aircraft measurement of EDR for further consideration by the Panel. 

3.6.3
Following investigation of some of the turbulence events in the study carried out on behalf of ICAO, it was noted that the estimate of EDR was sensitive to chosen waveband and sample time, both parameters relating to aircraft speed.  In addition, spectral analysis of the events studied showed that most of the turbulent energy in the vertical acceleration data was contained in the lower frequencies (typically > 50% below 0.3 Hz for wide body aircraft at cruising speed).  High frequency events (sudden gusts) had little impact on the derived EDR.  Following discussions on these points and their possible significance the consultant suggested that further work on the algorithm design could be needed

3.6.4
A scientific review of the EDR turbulence algorithm undertaken by the consultant on data exchange and quality control, Mr. D. Painting raised a number of issues concerning accuracy and reliability.  These have been discussed with the developer of the algorithm, Mr. L. Cornman of the US National Center for Atmospheric Research.

3.6.5 Mr. Cornman provided a progress report on the development and implementation of the measurement and reporting of turbulence using the EDR computation algorithm.  A new component of the algorithm based on the computation of vertical wind had been developed that removed the aircraft dependence.  Two operational versions of the algorithm therefore were now available.   Much of the recent development work concerning aircraft response algorithms had been based on information obtained from operational flight simulators, the most reliable source available.  Some 80 aircraft from United and Delta airlines were now equipped with EDR and were reporting operationally.  Mr. Cornman indicated that the FAA funded project was proceeding 

with a variety of operational systems using the data being developed in conjunction with NOAA Forecast Systems Laboratory.

3.6.6 Suggestions were made that there was a need to complete the work by including in-flight verification of the reporting scale.  The meeting agreed that the Panel should continue to monitor development and implementation progress in the US over the next year.

4. FINANCIAL AND ADMINISTRATIVE MATTERS

4.1
Status of the AMDAR Trust Fund and Review of Related Contracts

Status of the AMDAR Trust Fund
4.1.1
The meeting recalled that the Inaugural Meeting of the AMDAR Panel held in Geneva, in March 1998, adopted its future work programme and established an AMDAR Trust Fund to support AMDAR activities. The meeting was informed that the Secretariat circulated a letter to Members in December 2000 highlighting the Panel achievements, informing them about the Panel work programme for 2001, and asking for their kind contributions to the AMDAR Trust Fund.  However, only a few Members replied.  Nevertheless, in February 2001, the Secretariat sent invoices for the year 2001 to both previous and new AMDAR Panel members.

4.1.2
The meeting was grateful to Members for their continued financial contributions to the AMDAR Trust Fund and particularly thanked new contributing Members Hong Kong-China, Saudi Arabia and Switzerland.  The meeting noted however that despite the contributions from the 3 new Members, as of 31 July 2001, the total contributions to the AMDAR Trust Fund amounted to only SFR 163,203.56 against SFR 245,027 at about the same period in year 2000. The meeting recalled that the Second AMDAR Panel meeting in October 1999 recognized that South Africa and Saudi Arabia had supported the costs for running respectively the Southern Africa and Middle East High Priority Pilot Projects at no costs to the AMDAR Panel.  The Meeting thanked these two countries for their continued efforts to implement these regional AMDAR projects.

4.1.3
The meeting was aware that the remaining ASDAR Trust Fund money was transferred to the AMDAR Trust Fund as an identifiable ASDAR item by 31 December 1999 in line with the wishes of the AMDAR Panel.  The meeting noted that, as of 31 July 2001, the ASDAR budget line showed a total balance of UK £ 160,725.01 (Equivalent to SFR 414,623.94).

4.1.4
The meeting recalled that, in addition to their regular contributions to the AMDAR Trust Fund, the United Kingdom provided £ 25,000 in February 2000 to pay for the services of a consultant on data exchange and quality control.  A report on the tasks carried out by the Consultant, Mr Painting was submitted to the meeting under agenda item 3.3 – Improvement of Data Exchange and Quality Control.

4.1.5
As already indicated under paragraph 3.5.4 of this report, the US NWS donated US $ 10,000 in June 2000 to assist South Africa to pay for the costs of transmission of AMDAR Data from various air carriers flying in and over the area covered by the Southern Africa Pilot Project.  The meeting agreed that a letter from the Chairman of the Panel should be sent to WMO requesting that this amount be transferred to a ring-fenced budget item under the AMDAR Trust Fund.  Furthermore, the US transferred to the Secretariat in September 2000 US $ 25,000 to support a new AMDAR initiative for the Caribbean, Gulf of Mexico and Central America to enhance the availability of AMDAR data in that area.  Further details on this US initiative are also found under Agenda Item 3.5 of this report. 

4.1.6 The meeting noted that, as the TC’s contract expired on 31 March 2001, the contract was renewed for another year until 31 March 2002 since sufficient financial resources were available from the AMDAR Trust Fund.  The meeting recognized the excellent technical support provided by the TC and thanked him for his remarkable contribution to the implementation of the AMDAR programme.  It was reported that the Executive Council 

session held in June 2001 attached considerable importance to the continued activities of the Panel and reiterated serious concern that these activities could be curtailed unless adequate contributions to the AMDAR Trust Fund were forthcoming.  The Council expressed its appreciation to Members already contributing to the Fund and strongly urged others to do the same to ensure that the current AMDAR technical support continued to be available. 

4.1.7
The meeting agreed that the scope and importance of AMDAR activities were increasing and that Panel members should as much as possible encourage their national Meteorological Services to support AMDAR activities and contribute to the AMDAR Trust Fund.  The Panel noted the increasing importance and value of automated aircraft observations as an important component of the integrated Global Observing System of World Weather Watch Programme.  It felt strongly that to ensure long term sustainability of the AMDAR Programme there should be recognition of its important role in the WMO 6th LTP and in the assigned Secretary-General’s proposals for the programme and budget for the period 2004-2007.  The meeting was reminded that it was the WMO Congress that allocated resources to implement WMO programmes and that Congress would only meet in 2003.

4.2
Future work programme

4.2.1
The meeting noted that most items listed in the TC’s work programme presentation at last year’s meeting still remained valid although some of the priorities had changed.  The meeting regretted that two high priority projects, namely the Co-ordination of National and Regional Programmes and the Improvement of Data Exchange and Quality Control still remained without team leaders and, as a result, general co-ordination was left to the TC.  The meeting agreed that there was an urgent need to designate team leaders for these two important high priority AMDAR projects and called on Panel members to volunteer for the task or to investigate with their administrations the possibility of finding suitable experts to take on that responsibility.  A prioritised list of activities likely to produce results in a reasonable time would be prepared by the Chairman, the TC and the Secretariat and circulated to Panel members.  The list would also indicate items with which individual members may be able to assist.

Project 1 - Co-ordination of National and Regional Programmes

· Continue to provide advice and technical support to Hong Kong, China, Japan and to AMDAR programmes under consideration by Morocco, the Russian Federation, Chile, Singapore and to the high priority regional projects in Southern Africa and the Middle East. 

· Assist as appropriate the US to move forward with the Caribbean, Gulf of Mexico and Central America and other countries in data sparse areas of the world to establish targeted AMDAR observations programmes i.e. in China, the Republic of Korea, Malaysia and Thailand, South America (Brazil) and in Africa when requested.

Aircraft-to-Ground Communications
· Continue with ARINC and SITA to finalize the establishment of a global agreement for low costs aircraft-to-ground and ground-to-ground AMDAR data communications as well as a more convenient billing arrangement: and,

· Assist to negotiate the final cost details and try to overcome certain airline sensitivities to this approach.

Contacts and Co-operation with the Aviation Industry
· Continue to co-operate with the aviation industry and avionics vendors and contact with business jet operators and major airlines for using regional jet and turbo-prop aircraft as AMDAR platforms: and,

·  Continue to foster sound working relationship with the aviation industry. 

AMDAR Technology Development
· Continue to maintain good working relationship with sensor manufacturers to investigate the sources of temperature bias and eliminate this bias;

· Deploy efforts to progress in the development of operational water vapour sensors and continue to exchange information with NASA regarding its TAMDAR project.

· Consider coding issues and the exchange of observations from new sensing and reporting techniques of water vapour and turbulence as essential items to be addressed under the Data Improvement project;  

· Monitor developments and hold discussions with CBS concerning the coding of AMDAR observations in general.

ASDAR Operational Programme
· Ensure that the provision of valuable information from data sparse areas of the world continued despite the decline of the ASDAR programme;

· Renew the maintenance support contract and the monitoring of the performance of the system;

· Maintain contacts with owners and operators of ASDAR units to ensure that operational needs were met; 

· Assist as necessary with the replacement or decommissioning of ageing ASDAR units and take appropriate action where these units fail to meet operational performance standards; and,

· Continue contacts with operators of meteorological satellites and relevant entities within WMO to address ASDAR matters of operational interest.

Project 2 - Improvement in Data Exchange and Quality Control
· Finalise the new industry standard specification and the publication of the AMDAR Reference Manual;

· Give high priority to the development of the AMDAR Website and to further scientific work on measurements and data quality issues;

· Improvement to WMO FM-42 AMDAR code and/or development of new BUFR tables to meet changes in the way AMDAR observations are reported and requirements of new observations; 

· Development of new regional area bulletins to assist with data exchange and facilitate access to AMDAR data by national meteorological centres;

· Data security in aircraft to ground communications;

· Improvement of data quality on the GTS;

· Improved temporal and spatial AMDAR data coverage and use of optimisation and targeting schemes;

· Identification of funding for targeted observations including possible VCP projects;

· Evaluation of the impact of the CBS decision to migrate to binary codes (BUFR/CREX);

· Development of a short technical document to provide guidance on how to develop and install AMDAR systems;

· Completion of the upgrade of ARINC 620 specification as a universal standard;

· Establishment of a small group to monitor and report on humidity / water vapor sensor development (price, cost of installation, required infrastructure to support sensor and maintenance);

· Continuation to improve the monitoring of AMDAR data; and,

· Development of a system to improve the timeliness and availability of data good quality AMDAR information following the establishment of the AMDAR Web site. 

Pilot Projects for Southern Africa and the Middle East
· Complete both projects and involve more countries and perhaps more airlines if necessary to transform the project into a full fledged regional AMDAR programme;

· Finalise the impact study and encourage countries in the region to join a future regional AMDAR programme; 

· Continue to provide technical support to these high priority projects as they become major new providers of AMDAR data;    
· Continue to provide assistance to Saudi Arabia to configure the remaining SAUDIA fleet of MD90 in collaboration with the avionics company Teledyne;
· Call on E-AMDAR to support data quality monitoring for the Middle East project; and,
· Continue consultation with other airlines and Meteorological Services in the region to encourage them to join the development of a regional AMDAR programme for the Middle East.

4.3
Budget for 2002 - 2003

Funded Activities for 2000-2001 and budget for 2002-2003

4.3.1
The meeting noted that the balance of the AMDAR component of the AMDAR Trust Fund brought forward into the 2001 was SFR 43.3K.  This amount was less than anticipated at the last Panel meeting.  The meeting further noted that the balance of the AMDAR component at the end of each of the 4 previous years showed a downward trend with respectively 173.8K, 136.6K, 78.6K and 50.6K.  Assumptions made for the 2002-2003 budget were that the new 12-month contract of the TC would be established at the current uninflected rates for 2002-2003, and that contributions for 2002- 2003 from most countries were anticipated to remain approximately at the same levels as for 2001-2002.  However, some Panel members had already indicated that their contributions would be reduced in 2003 and, as a result, the obligation for the TC in 2003 was reduced accordingly to reflect likely changes regarding the TC post.

4.3.2 Regarding additional funds provided to the Panel outside the AMDAR Trust Fund, the UK contribution to support activities in data exchange and quality control would expire in October 2001 and so far no offer of support for this high priority project had been made.  The meeting noted that a substantial amount of valuable tasks included in the work programme being currently implemented would not be fully completed by the end of the current contract of the consultant.  It was pointed that it was highly desirable that this work programme be fully implemented.  

The meeting recognised that, in additional to its regular contribution to the AMDAR Trust Fund, the UK was already hosting the TC and supporting the ASDAR Centre that represented additional costs to the Met Office. 

4.3.3
The US member of the Panel informed the meeting that the US had authorised the transfer of US $25,000 originally intended to support the Caribbean, Gulf of Mexico and Central America initiative to the AMDAR Trust Fund as part of the US annual contribution to this Fund.  The remaining portion of the US contribution of US $25,000 to the Fund was paid in August 2001.

4.3.4
The meeting was informed that two of the software development projects planned for 2001 (SAGEM for Airbus and Honeywell for the B777) were not implemented but at least one project was likely to commence in 2002.  In this regard, the meeting noted with interest that the development of software based on the new ARINC 620 specification was likely to start in the second half of 2002 and that some financial support could be needed to assist in carrying out this work.  The meeting was pleased that the E-AMDAR operational programme planned to continue to provide up to 20% of its annual operational budget to procure targeted observations from long haul aircraft in support of high priority AMDAR projects and the WWW Programme in general.

4.3.5
As indicated when discussing the status of the ASDAR operational programme (Item 3.4), the ASDAR line item continued to decline but it was noted with satisfaction that funds lasted considerably longer than anticipated. The meeting noted that sufficient funds were likely to be available to support 2 more contracts with ASTRIUM for the next biennium if required.  In this regard, the meeting was informed that the balance of the ASDAR fund was GBP 42,600 and that this amount together with some interest on the fund was more than sufficient to extend the maintenance support contract and maintain a reasonable level of maintenance activity for a further 2 years. However, ASDAR owners would have to carry full responsibility for maintaining their own units as it was likely that more units would be decommissioned over the next 2 years because old ASDAR fitted aircraft would be removed from service.  

4.3.6 The AMDAR Panel approved the budget for 2002 – 2003 found in Annex IV to this report.

4.4 Review of established rules and procedures

4.4.1
The Panel recalled that, in accordance with sub-item 7 ("Operating Procedures of the Panel") of the document entitled "Membership and Operating Procedures for the Panel on Aircraft Meteorological Data Relay (AMDAR Panel)", there was a requirement for each meeting of the Panel to review or revise the Panel’s terms of reference, membership and operating procedures.  In line with this provision, the Chairman of the AMDAR Panel, after a thorough review of relevant documents and following consultation with other members of the Panel, proposed that the current contents of these documents remain in force until the next meeting of the Panel in 2002.  The Panel agreed to the Chairman’s proposal to keep in force the Panel’s terms of reference, membership and operating procedures until the next meeting of the Panel.

4.5
Election of Officers

4.5.1
The meeting endorsed a proposal from the floor nominating again Mr A.T. F. Grooters (the Netherlands) and Mr M. Edwards (South Africa) to be respectively the Chairman and Vice-Chairman of the Panel until the next meeting of the panel.  

5
ANY OTHER BUSINESS
5.1
There was no issue raised by the participants at this meeting under this point of this agenda item.

6
DATE AND PLACE OF NEXT MEETING OF THE AMDAR PANEL
6.1
The Panel member from Canada kindly offered to host the next AMDAR Panel meeting in Toronto, Canada preferably from 30 September to 4 October 2002.   The Meeting noted with appreciation this kind invitation and accepted the offer with pleasure.  Subject to confirmation of the venue by Canada and the WMO Secretariat, the Panel agreed to meet in Toronto as proposed by the Panel member from Canada.

7.1 CLOSURE OF THE SESSION
The Chairman expressed his appreciation on the remarkable progress due to the excellent co-operation between the members of the Panel and thanked in particular the Secretariat and especially the Chief Aeronautical Meteorology, Mr. Tata Diallo, for the dedicated support of the Panel's work.  After the customary exchange of courtesies, the meeting was closed at 2:45 PM on Wednesday 26 September 2001.
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PROVISIONAL AGENDA

1.
OPENING OF THE MEETING

2.
ORGANIZATION OF THE MEETING

2.1
Adoption of the agenda

2.2
Working arrangements and other organisational matters

3.
AMDAR IMPLEMENTATION

3.1
Reports of the Chairman of the AMDAR Panel and the Technical Co-ordinator

3.2
Action items from the Third Meeting of the AMDAR Panel 

3.3
Status reports on AMDAR projects and plans for future activities

3.4
Status of the ASDAR operational programme

3.5
Status reports on national and regional AMDAR programmes

3.6
Requirements and technical developments

4.
FINANCIAL AND ADMINISTRATIVE MATTERS

4.1
Status of the AMDAR Trust Fund and review of related contracts

4.2
Future AMDAR work programme

4.3 Budget for 2002

4.4
Review of established rules and procedures

4.5
Election of officers

5.
ANY OTHER BUSINESS

6.
DATE AND PLACE OF NEXT MEETING OF THE PANEL

7.
CLOSURE OF THE MEETING

ANNEX III

The following are additional significant results achieved by the Panel in implementing the AMDAR Program since the Panel meeting in September 2000:

· Expansion of the Panel membership with Hong Kong, China and Sweden;

· Ongoing work by South Africa to transform the evaluation trials into full operational status;

· Effort to complete the installation and testing of AAA software for Saudi Arabia;

· Substantial progress made by Canada in producing the first AMDAR observations trial;

·  Expansion of the US programme with additional operational aircraft and a large increase in reported observations;

· Commencement of a small support programme of targeted observations by Australia and the US in Hong Kong, China and the development of an AMDAR programme with Cathay Pacific by Hong Kong, China;

· Ongoing programme of targeted observations in support of the Southern Africa project by BA, KLM and Qantas;

· Contacts between Morocco and its airline with the view to developing a national programme;

· Continued interest by Chile as it explores the development of programme with its airline;

· Ongoing development of co-operative arrangements between Australia and New Zealand;

· Interest shown by Singapore in exploring various ways to implement an operational programme possibly commencing with an initial program of targeted observations;

· Contacts  with Malaysia for the development of an AMDAR programme;

· Ongoing effort by Japan to convert its non-real-time AMDAR programme into a full real-time operational programme;

· Interest shown by the Russian Federation in developing an operational AMDAR programme;

· Continued progress and consolidation of E-AMDAR’s programme as it completed a fully automated, centralised data processing and distribution system; continued data coverage  improvement coupled with reduction of costs made possible by the implementation of an optimisation programme; improvements to its centralised data evaluation and quality control system and expansion of membership to include additional countries;

· Involvement of the AMDAR Panel in support of the US initiative to conduct a feasibility study into the development of a targeted AMDAR observation programme over the Caribbean, Gulf of Mexico and central America;

· Work on the jointly funded project with E-AMDAR to develop an advanced version of the KNMI/KLM AAA software for aircraft equipped with Teledyne ACMS avionics;

· Ongoing work to develop robust operational sensors for water vapour in US and UK;

· Resumption of the work by the US in further developing turbulence observations;

· Review of scientific and technical aspects of humidity and turbulence measurements;

· Review of the ability of NMCs and 2 ICAO WAFS to use EDR operationally and the  facilities needed to support EDR transmission to relevant centres;

· Preparation of a draft proposal to improve AMDAR data exchange on the GTS through the development of new regional bulletins;

· Input to several WMO meetings that discussed automated aircraft observations.

