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EXECUTIVE SUMMARY
The Final Report of the Joint Meeting of the Twelfth Session of the AMDAR Panel Meeting and the First Session of the Expert Team of Aircraft Observations can be accessed at the following web address: http://amdar.wmo.int/Reports.html.

The Joint Meeting discussed the status of the AMDAR Programme and in particular the status of the WVSS-II water vapour sensor currently under test in the USA and Europe. The Joint Meeting noted that climate chamber testing of the WVSSII-v3 has been completed by the Deutscher Wetterdienst in the Climate Chamber of the Meteorological Observatory, Lindenberg, Germany in September 2009. The report concluded that the WVSS-IIv3 performed well within the limits of the climate chamber and that sensitivity of the WVSS-IIv3 touches the requirements for measurements in the upper Troposphere or lower Stratosphere. The meeting noted that the USA AMDAR Programme have agreed to provide a draft report on the evaluation testing of the WVSS-IIv3 water vapour sensor to the AMDAR Panel to allow for a decision on its worldwide implementation. 
The Joint Meeting was informed that NOAA plans to partner with the Comisión Nacional del Agua (CNA) to develop an indigenous Mexican national AMDAR programme. As part of the Training sub-Group activities of the AMDAR Panel, the Joint Meeting agreed on a set of guidelines and procedures for organizing future AMDAR Workshops. The future objective of the AMDAR workshops will assist with promoting development and implementation of national/regional AMDAR programmes. 

The Joint Meeting was informed that as part of the WIGOS Pilot Project for AMDAR the new standardized AMDAR BUFR Template version 4 was approved by Inter-Programme Expert Team on Data Representation and Codes (IPET-DRC). Following successful validation by two operational AMDAR Programmes and two independent processing centres approval would then be sought from the IPET-DRC, the Chairperson of the OPAG-ISS and the president of the CBS before the new BUFR Template would be declared preoperational (it is expected to be accomplished by April 2010). The Joint Meeting agreed that additional work on WIGOS Pilot Project for AMDAR covering metadata and data quality will be scheduled for early 2010 and that assistance from other members of the AMDAR Panel would be sought. The Joint Meeting expressed its satisfaction with the progress made to date on the WIGOS Pilot Project for AMDAR.
The WMO Secretariat informed the AMDAR Panel members that if Cg-XVI would decide not to include the salary of AMDAR Technical Coordinator in the WMO regular budget for the next budget period, 2012 to 2015, AMDAR Panel members will be requested to make additional contributions or contributions at current levels to sufficiently fund the work of the AMDAR Panel in the WMO Secretariat through to following budget period, 2016-2020.
The Joint Meeting agreed that the full integration of AMDAR (including the financial support from the WMO regular budget) is a definite and real requirement for the future. The Joint Meeting discussed the remaining steps required to have AMDAR fully integrated into WMO and WWW (CBS and CIMO) with the long-term objective of having all AMDAR activities fully supported from the WMO regular budget. 
________________
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1 OPENING OF THE MEETING
1.1 The Joint Meeting of the Twelfth Session of AMDAR Panel and the First Session of the CBS Expert Team on Aircraft-based Observations (Joint Meeting) was opened Mr Yvan Lemaitre , Direction des Système d'Observation for Météo-France. Mr Yvan Lemaitre  wished all participants of the Joint Meeting a successful meeting and hoped they enjoyed the facilities of Météo-France. The list of participants is provided in Annex 1. 
1.2 Dr Miroslav Ondráš Chief of WMO Observing Systems Division of WMO thanked Météo-France for hosting the Joint Meeting on behalf of the WMO. He highlighted the most important topics that the meeting was expected to address, including issues related to the future AMDAR Panel workshop programme, the required steps for further integration of AMDAR into WIGOS, and the WIGOS Pilot Project activities for AMDAR, including the new standardized BUFR Template for AMDAR, AMDAR metadata and quality management of AMDAR data. He wished the participants a constructive and successful meeting and assured that the WMO Secretariat will provide all the support needed for a successful outcome.
1.3 Following the opening of the Joint Meeting, Mr Frank Grooters, the AMDAR Panel Chairperson, welcomed the participants to the Joint Meeting.  In his statement, he highlighted the most important topics which the meeting was expected to address, including the AMDAR BUFR template, the development of a standard AMDAR software specification, the ongoing issues related to the quality of AMDAR observations and the development of suitable water vapour sensors. The Chairman thanked Météo-France for hosting the Joint Meeting.
2 ORGANIZATION OF THE MEETING
2.1 Adoption of the agenda
2.1.1 The Joint Meeting accepted the meeting agenda.
2.2 Working arrangements
2.2.1
The Chairman of the Joint Meeting informed participants that it would have a half hour morning break starting at 10:30 am a one and half hour break for lunch starting at 12:30 pm and a half hour break at 3:30 pm. The Joint Meeting agreed on the working arrangements and adopted a tentative work plan for consideration for the various agenda items. The working documents for the meeting can be located on the WMO AMDAR website at the following address: http://www.wmo.int/pages/prog/www/OSY/Meetings/AMDAR-Panel-12/DocPlan.html
3 AMDAR IMPLEMENTATION
3.1 Report on the status of AMDAR Programme and on plans for future activities
3.1.1 The Joint Meeting was informed that the volume of AMDAR reports disseminated on the Global Telecommunications System (GTS) has now stabilized following the significant correction that occurred towards the end of 2008 and into early 2009. The current volume of AMDAR reports is now averaging between 220,000 and 230,000 observations per day.  The future work programme of the Panel will continue to focus on developing closer ties with all aircraft manufactures and related industries to assist with the development of a standardized software solution for AMDAR for all aircraft makes and models, including the Airlines Electronic Engineers Committee (AEEC), Radio Technical Commission for Aeronautics (RTCA)/European Organization for Civil Aviation Equipment (EUROCAE). The meeting noted that it was expected that reports on the performance of the WVSS-IIv3 water vapour sensor should be completed by the E-AMDAR and the USA AMDAR Programmes in the first half of 2010.  
3.1.2 It was again noted that the high priority project of Coordination of AMDAR national and regional programmes will require the services of a new leader. As mentioned at the Eleventh AMDAR Panel Meeting, Mr Stewart Taylor has indicated that he is willing to take up the leadership role for the high priority project on Improvement in Data Exchange and Quality Control but would require the of Terms of Reference before approval can be sort from UK Met Office.
3.1.3 The Chairman of the Panel noted that to date the WIGOS Pilot Project (PP) for AMDAR, a project designed to examine ways to improve the practices that impact on AMDAR data collection, processing, archiving and dissemination, is proving to be a success.
3.1.4 The Joint Meeting noted that given the advances in AMDAR over recent years there are numerous updates required to several documents, including AMDAR Flyers, the AMDAR Reference Manual, and the ARINC 620 Specification. It was also noted that WMO is currently standardizing all WMO web pages, including the current version of the AMDAR webpage.
3.1.5 The Joint Meeting was informed that following the agreement by the AMDAR Panel to establish the North African and Western Asian Pilot Project the Moroccan Meteorological Service has expressed their interest in establishing a National AMDAR Programme as well as undertaking the role of Project Leader for the new North African and Western Asian Pilot Project (NAWA PP). The Joint Meeting was informed that the AMDAR Panel Chairman will write to the Permanent Representative of the Moroccan Meteorological Service asking for their formal nomination to lead the NAWA PP.
3.2 Action items from the 11th  Meeting of the AMDAR Panel
3.2.1 The Joint Meeting was informed that the action items from the Eleventh Meeting of the AMDAR Panel would be combined with the report on the future AMDAR work programme.
3.3 Reports on activities by the Panel sub-groups

Report on activities by the Science and Technical Sub-Group (STSG)
3.3.1 The Joint Meeting was informed of the activities and progress made associated with each issue that has been assigned to the STSG.  For a detailed report from the STSG please refer to Annex 2. 
3.3.2 The Joint Meeting was informed that work in the ARINC/SpectraSensors Water Vapor Sensing System (WVSSII‑v3) contract, awarded in 2007, continued through 2009.  This contract requires 31 WVSS-II sensors to be installed on Southwest Airlines (SWA) B737 aircraft and 25 WVSS‑II sensors fitted on 25 United Parcel Service (UPS) B757 aircraft. The preliminary assessment of WVSSII‑v3 sensor installed on 10 B757 UPS aircraft has generally been good quality. It is expected that a draft report into the performance of the WVSS-IIv3 should be available early 2010.
3.3.3 It was noted that climate chamber testing of the WVSSII-v3 has been completed by the Deutscher Wetterdienst in the Climate Chamber of the Meteorological Observatory, Lindenberg, Germany in September 2009. The test report found the sensitivity of the WVSS-IIv3 touches the upper Troposphere or lower Stratosphere. Please see Attachment for a full report on the Climate Chamber test.
3.3.4 It was reported that there are studies on Eddy Dissipation Rate (EDR) results that have been completed by Federal Aviation Administration (FAA) together in conjunction with Delta Airlines. It was noted that Southwest Airlines will also install the EDR algorithm for flight safety purposes triggered by turbulence events.
Report on activities by the Training Sub-Group (TrSG)
3.3.5 The Joint Meeting was informed that the Commission for Aeronautical Meteorology (CAeM) Expert Team on Education and Training wishes to promote AMDAR by linking the USA National Oceanic and Atmospheric Administration’s (NOAA) Global System Division (GSD) within the AMDAR site to the team’s web site at: http://www.caem.wmo.int/moodle/.  GSD has agreed to this and further coordination between the CAeM Expert Team ET-ET and GSD will be required before the link is established. Initially, the non-restrictive site at http://amdar.noaa.gov/ will be made available.  This site contains an AMDAR Frequently Asked Questions (FAQ) page, interactive forums to discuss AMDAR data usage, reports and meeting presentations, data and sounding statistics and non real-time, functional data displays.  Access to real-time data would be granted on a request, by request basis 

3.3.6 The ET-AIR and the AMDAR Panel Chairman requested that the TrSG Coordinator and the AMDAR Technical Coordinator (TC) to contact the Hong Kong China Observatory to request further information on the Hong Kong China Wind shear events detected system based on the high-resolution AMDAR data. The TC would then provide this information as an AMDAR case study to the AMDAR Panel members via a training portal on the AMDAR webpage.

3.3.7 The TrSG Coordinator informed the Joint Meeting that NOAA plans to partner with the Comisión Nacional del Agua (CNA) to develop an indigenous Mexican national AMDAR programme.  The ultimate goal of this effort is to provide more complete spatial and temporal coverage of upper-air meteorological data over Mexico, Baja Peninsula, western Gulf of Mexico and Caribbean Sea.  The first part of this project would involve working with a USA air carrier which has flights into Mexico, potentially Continental Airlines.  Preliminary contact with Continental Airlines has been made and negotiations are on-going.  The second phase of this partnership is to build support for a Mexican AMDAR Program.  The USA AMDAR Programme is working with the WMO AMDAR Panel to convene a technical workshop in Mexico led by the Panel.  This workshop will bring together CNA meteorologists, the Mexican airlines and the national aviation authority to lay out programmatic roles and responsibilities and answer any questions about the AMDAR programme.
3.3.8 As well as Mexico other NMHSs that have requested or have shown interest in hosting a Regional AMDAR Training/Technical Workshop include the following countries:
· Brazil

· Chile
· India
· Kenya
· Morocco
· Namibia
3.3.9 The Joint Meeting agreed on a set of guidelines and procedures for organizing AMDAR Workshops. These include:
1. Objective of the AMDAR workshops is to promote development and implementation of national/regional AMDAR programmes. It is not aimed at training of weather/aviation forecasters on the use of AMDAR data, training on coding/decoding of AMDAR data or training of other operational personnel of NMSs.  Such workshops normally would follow once the national/regional AMDAR programme is about to be implemented and shall be negotiated by Members with respective WMO Secretariat Departments, especially through WMO Education and Training Programme.
2. The interested WMO Members or an appropriate international organization related to air transport should notify officially (in writing) their desire for a workshop through AMDAR Panel chairperson, chairperson of the CBS Expert Team on Aircraft-based Observations or directly to WMO Secretariat.
3. Members’ notification of training desire should demonstrate the intent and potential capability to develop a national AMDAR program.

(a) This intent should come from all national stakeholders, i.e., national meteorological services, relevant airline operators and/or civil aviation authorities;

(b) Additionally, the candidate airline operator must be capable of supporting an AMDAR infrastructure, e.g., avionics, communications. This will be done through AMDAR compliance questionnaire (Annex 3), to be provided by WMO Secretariat.

4. In case of multiple notifications of desires to hold a workshop, priority will be given to those with the highest level of readiness to implement operational national AMDAR programme.
5. In case of a need from several countries in a sub-region, preferably one workshop should be organized for all interested Members.

6. Once the training is approved by AMDAR Panel and funding is available, the Permanent Representative of the requesting WMO Member should send an invitation to WMO offering their willingness to host the AMDAR workshop.
7. Workshop of about 2½ days would normally be organized conjointly with the annual AMDAR Panel meetings.
8. Members of the sub-region that did not fulfil the condition stated in 3.b may also be invited to the workshop, if funds permit or are not required.
9. Host country will be responsible for all necessary local arrangements, such as training room facilities, AV equipment (PC, projector, etc.), internet connection, hotel booking, inviting and supporting local participants and assistance in visa arrangements for international participants.

10. AMDAR Panel will be responsible for identification of trainers, conducting workshop and providing support to trainers.  In case of regional workshop, AMDAR Panel will invite international participants and provide support if funds permit.
11. AMDAR Panel will provide further assistance to a Member(s) to develop and implement national AMDAR programme. 
3.4 Status reports on national an regional AMDAR programmes
3.4.1 Established AMDAR Programmes
Australia
3.4.1.1 The current Australian AMDAR Programme, consisting of 74 aircraft from Qantas and JetConnect, with 64 reporting regularly, contributes approximately 8,000 observations per day to the Global AMDAR Programme. The current Australian operational AMDAR fleet, as of October 2008, consists of 27 Qantas B7474nn (AAAv1), 7 Qantas B767-336 (AAAv1), 38 Qantas B737-838 (AAAv3) and 2 JetConnect (Qantas) B737-838 (AAAv3) aircraft.
3.4.1.2 In October 2008, the Bureau contracted AirDatec (Netherlands) for the development of AAA V3 software for Jetstar’s A320 fleet. The rollout of this software has been delayed due to a software issue, which arose out of a flaw in the Base 40 encoding causes apparent “jumps” in latitude and longitude at particular locations. A corrected version of the software is now available for the B737-838 fleet and should be rolled out over the latter part of 2009. The other international fleet affected by this issue is the South African aircraft carrying AAAV2 software. Dialogue is underway to facilitate upgrade of the software and rectify the problem for this fleet.
3.4.1.3 In February 2009, the Australian AMDAR Programme made operational its AMDAR Data Optimisation System for uplink control of aircraft carrying AAAV3 software. The system eliminates redundant AMDAR vertical profiles, which make up around 50% of data volume. A system upgrade will be developed and implemented over 2009/10 to increase and improve data optimisation efficiency.
Canada
3.4.1.4 The current Canadian operational AMDAR fleet consists of 54 CRJ-100/200 Air Canada Jazz-operated aircraft and 2 CRJ-200 NAV CANADA Flight Inspection aircraft.  The Canadian AMDAR fleet contributes approximately 21,000 observations per day to the Global AMDAR Program.  These observations translate into roughly 3,600 weekly soundings from 34 Canadian airports located coast-to-coast mostly south of 55N and 18 US airports plus observations from the 2 flight inspection aircraft from NAV CANADA which practically visit all Canadian airports at least once a year.
3.4.1.5 Air Canada Jazz has added 7 ACARS/AMDAR CRJ-100 to their AMDAR-capable fleet. Expansion of ACARS/AMDAR to 16 CRJ-705 will not occur. If the opportunity arises again in the future, a brand new contract will have to be worked out. Good quality-AMDAR data have been collected from 2 flight inspection CRJ-200 aircraft from NAV CANADA. Assimilation into Canadian Numerical Weather Prediction (NWP) and distribution on the GTS started in April 2009. However the operations of flight inspection aircraft are not typical of the commercial ones. On an annual cycle basis NAV CANADA aircraft will have typically visited all airport sites of Canada, but of course these flights are not scheduled. About 75% of NAV CANADA flying is inspection work which means the departure and arrival airport is the same.  25% is transit time and around 18% of that time would look like a normal flight profile from Jazz. The NAV CANADA Program is a demonstration that, with the right aircraft and systems, collection and reporting of good AMDAR data from the most remote areas of Canada is possible.
3.4.1.6 . As part of its process of strategic network planning and design, the Meteorological Service of Canada will conduct an assessment of the Canadian Upper Air Program. It is expected that at the conclusion of that assessment, a new business case for the Canadian AMDAR Program will be developed and will take approximately 3 months to develop. This new business case will capitalize on the experience gained in the decade 2000‑2010.
China
3.4.1.7 Three major airlines, Air China, China Southern Airlines and Shandong Airlines Corp, are now participating in the China AMDAR Programme. Totally, 22 aircraft are transferring air reports. Most of these air reports are generated in the east region of China due to the geographical distribution of air routes. After being examined and evaluated by the Quality Control System, about 8,000 air weather reports are disseminated via GTS per day. Some reports fail the Q/C examination and cannot be transferred. Some other airlines are also enlisted in the programme, but the air reports they transfer have failed the Q/C system Quality Control System till now. The work of re-evaluating these data has been making progress. At the same time, about 50,000 global AMDAR data was received from GTS per day by China Meteorological Administration (CMA).
3.4.1.8 . The Quality Control System of AMDAR data, which is developed by CAAC, targets to processes real-time quality control and quality evaluation of China AMDAR data. The system will be operational from 1 November 2009 after 18 months of trial and quasi‑operation. Graphical products of AMDAR data have been developed by CAAC. CMA established a technical group to focus on the research of AMDAR application. The group worked on how to use AMDAR data in weather forecast, especially in nowcast. They have developed graphical products of AMDAR data for the specific use of weather forecasters, consisting of:

1) graphical products of AMDAR data of every landing/taking off aircraft available, including high-level, wind/temperature charts and wind/temperature vertical profiles;

2) congregated graphical products of AMDAR data of all the landing/taking off aircraft available in one airport, including high-level  wind/temperature charts and wind/temperature vertical profiles; and

3) geographical distribution map of all AMDAR elements in the region of China.
3.4.1.9 . The Joint Meeting was informed that any changes or corrections to any issues related to AMDAR software in the majority of the China AMDAR Programme B-737NG and A320 fleet can not be immediately addressed by Chinese Airlines and local technical staff from Honeywell but requires the direct intervention of Honeywell (USA). 

E-AMDAR Programme
The E-AMDAR Programme network performance is excellent and is generally quite stable with about 1.4 million observations per month or around 45 000 per day from about 450 aircraft. After addition of the airline Blue1, based in Finland, and development of SAS Norway fleet, the network has been expanded by increased number of profiles at Helsinki, some new Finnish airports and an increased frequency of profiles at some coastal airports in Norway. These additions will assist the Programme in meeting annual EUCOS objectives.
3.4.1.10 Data from E-AMDAR continues to attract interest for other purposes than the regular NWP in the EUMETNET community. In June E-AMDAR:
· provided information to the Met Office, Météo-France and WMO on AMDAR data availability in the region of the AF447 incident;
· assisted UK Aviation enquiries into “icefall” incidents by providing AMDAR wind data in areas of interest;
· received request from FNMOC (Monterray) about E-AMDAR data over Cape Verde and West Africa for use to their model output for predicting “easterly waves” and tropical cyclogenesis; and
· responded to a WMO AMDAR Panel question concerning data from the Bangladesh Meteorological Service. E-AMDAR does not currently serve Dhaka but can provide profile data in India (Calcutta) and some en-route data over the region.
3.4.1.11 Six of British Airways´ B747 fleet has been configured to report GNSS altitude in addition to the meteorological data. This parameter is suppressed within E-ADAS to allow AMDAR wind/temp data to be processed to GTS. The Met Office will evaluate and report on the possible benefits of the data to NWP assimilation. A meeting has been held with Brussels Airlines to discuss possible co-operation with E-AMDAR. The outcome was very positive and the need for software development is being investigated.


3.4.1.12 E-AMDAR has continued to provide data in support of the WMO WWW Programme in accordance with the WMO priorities agreed in co-operation with the Panel. Also during 2008 and 2009, E-AMDAR aircraft have been configured to report in global support of WWW on the following:
· Routes from Europe to northern and central Africa;

· Routes from Europe to South Africa;

· Routes from Europe to South America;

· Routes from Europe to Middle East;

· Caribbean region;

· Routes from Europe to and over Canada;

· Routes over Siberia and the Arctic; and

· Routes to the north of the Himalayas.

3.4.1.13 During 2008, the E-AMDAR global data contribution to WWW was 13.4% of the total number of E-AMDAR observations (exceeding the EUCOS objective 12%). The E-AMDAR Programme Manager reported that the E-AMDAR Programme will request, through the AMDAR Panel Chairman, that ET-EGOS provide improved guidance on where the E-AMDAR global data contribution to WWW could be better directed. 
3.4.1.14 The Joint Meeting was also informed on the opportunity for WVSS-IIv3 testing on research aircraft in Europe. The Joint Meeting noted that Mr David Helms, Mr Stewart Taylor and Mr Yvan Lemaitre would investigate the opportunities for test flights of the WVSS-IIv3 on European based research aircraft and a project plan for the testing the WVSS-IIv3.
France
3.4.1.15 French AMDAR programme has four main objectives: (a) Intensification OF AMDAR data availability for national forecasting and mesoscale modelling, (b) valorisation of AMDAR data produced by E-AMDAR for regional model, (c) development of AMDAR data collection over French
overseas territories for global use, and (d) preparation of real-time delivery of physico-chemical data for air quality model. To progress on this programme, Météo France is working in priority with the E-AMDAR infrastructure to valorise the existing contracts with Airline companies, to use the technical solutions already developed and implemented and to facilitate the transfer from research to operation for the new measurements.

3.4.1.16 Since September 2008 (and continuing for 2009) sub 3 hourly AMDAR profiles are produced by E-AMDAR with Air France and Lufthansa aircraft on a selection of Airports in France: Paris, Marseille, Nice, Lyon, Strasbourg and Toulouse. To date there has been little progress achieved over the French overseas territories in La Reunion in the Indian Ocean, Polynesia and New Caledonia in the Pacific Ocean. It has been identified that an MoU between Meteo-France and NMS’s or via the MoU with E‑AMDAR could assist with progressing the implementation of AMDAR over French overseas territories.
Germany
3.4.1.17 The E‑AMDAR fleet segment of the German Meteorological Service (Deutscher Wetterdienst, DWD) currently consists of 287 aircraft operated by 
· Lufthansa;

· Lufthansa Cargo;
· Lufthansa Italia and
· Lufthansa CityLine.

3.4.1.18 The measurement data of humidity sensors (SpectraSensors Inc., Type WVSS‑II) on three Airbus A319 are permanently forwarded into the GTS. All of the three sensors (version of the year 2006) show drifting biases mainly on the dry side.
3.4.1.19 The new WVSS‑II system version of 2008/2009 has been tested in the climate chamber of the DWD. The sensor covers a measurement range in the water vapour mass mixing ratio reaching from 20 g/kg in the ground pressure level down to at least 0.016 g/kg (26 ppmv) or even lower in an altitude of 200 hPa. The relative accuracy is better than ± 10 %. The future plan is to exchange the three WVSS‑II v2 humidity sensor units operated until now by those of the latest version, WVSS‑II v3. Within the next few years, a number of additional aircraft of the E‑AMDAR fleet, between 10 and15, will be equipped with the new version of humidity sensor. 

3.4.1.20 The E-ADOS optimizer software, which regulates the AMDAR access to the airline data, has had several features upgraded. The Joint Meeting was informed that the E‑ADOS optimizer software now has the ability to accept any version of AMDAR Software, including AAAv3 and that the software gives priority to data requirements as opposed to preferences for aircraft of  a certain airline. 
Hong Kong, China
3.4.1.21 Six B-747 aircraft of the Cathay Pacific Airways continued to provide AMDAR data to the AMDAR programme of Hong Kong, China. The average number of AMDAR observations received at the Hong Kong International Airport (HKIA) stayed at around 1,000 per day. AMDAR data was also used for near real-time wind shear detection and reporting.  Wind shear events detected based on the high-resolution of AMDAR, data available from departure flights are included in the wind shear warning for Automatic Terminal Information System (ATIS) with the same status as a pilot wind shear report.
3.4.1.22 Hong Kong, China plans to expand its AMDAR programme to include airbus aircraft of short-haul regional flights over the next few years with a view to increasing the data availability near HKIA to support development of new aviation-specific MET services, e.g. new terminal weather forecast.  This development is currently subject to further discussions with the local airline concerned.  
Japan
3.4.1.23 The Japan Meteorological Agency (JMA) has been receiving AMDAR weather data from the two airlines of Japan, All Nippon Airways (ANA) and Japan Airlines (JAL). Approximately 10,000 reports are collected from 200 aircraft per day over Japan via VHF data link. JMA started to disseminate AMDAR data in BUFR format in December 2006 and discontinued dissemination in FM42 format in September 2007.
New Zealand
3.4.1.24 No report was received from New Zealand.
3.4.1.25 The Joint Meeting noted that the Australian AMDAR Programme will recommence dialogue with the New Zealand AMDAR Programme. 

Republic of Korea
3.4.1.26 Korean Meteorological Agency (KMA) is currently receiving AMDAR data from 14 Korean Air aircraft, reduced from 21 aircraft in April 2009, with AMDAR observations being transmitted via the Global Telecommunication System. It was noted that presently, Korean’s data are assimilated into the KMA global model and that AMDAR data is also used to prepare the initial field of very short range forecast systems.
3.4.1.27 KMA has held discussions with Asiana Airlines who has agreed to participate in the Korean AMDAR program in 2010. KMA will start to process the data from 5 aircrafts of “Asiana Airlines” in the first quarter of 2010, and continue to increase the number of data providers until 2013.
South Africa
3.4.1.28 The South African Weather Service (SAWS) has been actively involved in AMDAR for over eleven years. South African AMDAR Programme has entered into agreement with South African airways and its European counterpart to augment AMDAR data for the region. The SAWS is responsible for producing on average 3,200 reports and about 70 vertical soundings per day. This data is mainly distributed over Southern Africa and the surrounding oceans and it is the main source of upper air data over these regions.
3.4.1.29 Recent reports revealed that AMDAR data were in a spurious location near the Equator and the data could not be optimally quality controlled due to software problem. SAA Technical has informed SAWS that the upgrade from AAAv2 to AAAv3 is likely to take place in January 2010.  

3.4.1.30 It is the intention of SAWS to implement an AMDAR data optimization system as well as investigating the impact of such a system on SAWS operations. It has been proven that AMDAR data is very useful for daily SAWS operational duties. It was also noted that SAWS is still  interested in the development of the WVSSII humidity/water vapour sensors but due to current budgetary constrains it is difficult at this stage to engage in this development. It is expected that in the coming years SAWS will engage in purchase of the WVSS-II sensor for installation on a number of aircraft in the SA AMDAR fleet.
The Netherlands
3.4.1.31 KLM Royal Dutch Airlines (KLM) has requested Royal Netherlands Meteorological Institute (KNMI) to develop a business case, which will focus on airport safety requirements, showing the benefits (e.g. the added value) of using (more) AMDAR data for aeronautical forecasting from the Amsterdam Airport region. The benefits should be measured as an improvement in the quality of products and services to the airport and the airline industry, including Air Traffic Management and Air Traffic Control.  At the end of the business case KNMI and KLM will write the conclusions in the form of a cost-benefit analysis. Because the water vapour trials in Europe and the United States are not finalised yet, the business case will be using AMDAR data without water vapour information (AMDAR-). It is foreseen that water vapour will be mentioned in the final conclusions as an important element

3.4.1.32 When optimising the 30 KLM Boeing B737s, it is possible to produce (at least 18) hourly profiles per day from the Flight Information Region (FIR) EHAM/SPL area (Amsterdam Airport Schiphol). It is agreed between KNMI and KLM that the business case will be carried out for a period of 1 year, starting 1 December 2009. KNMI will study specific weather situations in relation to AMDAR information. Also the impact on NWP products High Resolution Limited Area Model (HIRLAM) will be studied as well as possible improvement in the quality of Terminal Aerodrome Forecast (TAFs) (TAF verification).  There will be continuous contact between the aeronautical forecasters, the modellers and the KLM Operations Centre, Air Traffic Management (ATM). Any immediate issue on the use of AMDAR data will be discussed as soon as it appears.
United Kingdom
3.4.1.33 The Met Office (UK AMDAR programme) and British Airways continue to participate in the E-AMDAR programme. The airline maintains a healthy interest in the programme but has seen internal resources reduced over the last year and are active as resources allow. Within the E-AMDAR Programme, British Airways long haul aircraft (Boeing B747 and B767) continue to provide data coverage in support of WMO WWW over data sparse regions and also contribute data provision to other regional AMDAR Programmes, e.g. South Africa and Caribbean. It should be noted that British Airways have indicated that the B747 fleets will be “upgraded”, this could be with a combination of B-777, A-340 and the next generation aircraft B-787 and A-380. The Joint Meeting noted that this “upgraded” of the BA B-747 fleet could impact directly on the E-AMDAR WWW contribution, as currently B-777, A-340 and the next generation aircraft B-787 and A-380 are not AMDAR capable.
3.4.1.34 Within the E-AMDAR programme, the addition of Thomas Cook Scandinavia opens up the possibility of integrating the UK based aircraft of Thomas Cook. The airline operate a dynamic fleet rotation which could result in the Denmark based aircraft being located in the UK, as well as possible software rollout on the 30+ aircraft. The recruitment of EasyJet to the AMDAR Programme is still progressing. Following developments to the onboard software, carried out by the airline and ARINC, on their Airbus fleet, successful datalink testing was recently carried out. A small issue with the message formatting in the E-AMDAR data processor (E-ADAS) has been identified and delays the final step to enable integration into the Programme. The addition of EasyJet will provide regional coverage over the UK domestic airspace and also provide some additional airports to the E-AMDAR Network.
3.4.1.35 Following a request from the scientific community, E-AMDAR was instructed to investigate the possibility of Global navigation satellite system (GNSS) height reporting from commercial aircraft. British Airways have added this parameter to their reports and an initial study, carried out by the UK Met Office, is in the final stages prior to issue.

United States
3.4.1.36 The USA National Weather Service (NWS) TAMDAR Alaska Regional one year evaluation is expected to concluded in January 2009. TAMDAR data (provided by AirDat, LLC) were collected from Peninsula Airways (PenAir) SAAB 340 aircraft flying to destinations in southwest Alaska, the Alaska Peninsula and Pribilof islands.  Also, data from flights to northwest Alaska and the North Slope were included in the assessment. These data were received and evaluated at National Weather Service (NWS) Weather Forecast Offices (WFO) in Anchorage and Fairbanks, the Alaska Aviation Weather Unit (AAWU) and the Anchorage Center Weather Service Unit (CWSU). Also data were provided to the National Centers for Environmental Prediction (NCEP), as input to the Weather Research and Forecasting (WRF) models.
3.4.1.37 Numerous case studies were developed during the assessment. These studies demonstrated the value and utility of the data.  With few upper air soundings around the state, TAMDAR soundings proved valuable in many varied meteorological situations. All forecasters who were able to use the TAMDAR data found it extremely useful in forecasting and verifying some of Alaska’s more challenging weather phenomena, and they look forward to more aircraft being fitted with the instrumentation.
3.4.1.38 NOAA has signed a new contract with AirDat for the provision of TAMDAR observations.  This contract runs through November 18, 2010.  Due to economic considerations for both the government and AirDat, the amount of data to be purchased will be significantly reduced from that of the previous contract.  Facing this situation, a strategy has been developed to ensure the data purchased has the best value.
3.4.1.39 Completed implementation of EDR Turbulence Detection Algorithm on Delta Airlines (DAL) 737NG fleet (~80 aircraft). This was a year long FAA-DAL proof of concept demonstration to document improvements to National Airspace System (NAS) capacity and airline safety and fuel efficiency. The EDR algorithm has been implemented on 6 B-737s at Southwest Airlines. Honeywell has a November deadline to complete some remaining software work, and fleet-wide implementation (~340 B-737-700s) will begin in FY10. EDR (older accelerometer-based algorithm) is installed on 100 B-737s and 100 B-757s at United Airlines. Upgrade to the newer winds-based algorithm is on hold due to UAL's delay of avionics box upgrades
3.4.1.40 Work in the ARINC/SpectraSensors Inc (SSI) Water Vapor Sensing System (WVSSII-v3) contract, awarded in 2007, continued through 2009.  This contract requires 31 WVSS-II sensors to be installed on Southwest Airlines (SWA) B-737 aircraft and 25 WVSS-II sensors fitted on United Parcel Service B-757 aircraft.  The sensor was redesigned to improve seals and sample chamber thermal integrity and recertified for flight.  As of November 2, 2009, 14 of 25 WVSSII units previously installed on existing United Parcel Service B-757 have been replaced with the WVSSII-v3 unit.  The 31 WVSSII-v3 B-737 installations are expected to commence in December 2009, and be completed by April 2010.  Preliminary data from the VWSSII-v3 units looks generally good.  However, 2 of these units are showing anomalies and have been identified for swap-out and assessment at SSI.  The 31 WVSSII-v3 units will be installed on Southwest Airlines B-737-300 aircraft commencing in December 2009 with an estimated completion date of March 2010.  
3.4.1.41 Chamber testing of the WVSSII-v3 has been completed by the Deutscher Wetterdienst, Climate Chamber of the Meteorological Observatory, Lindenberg, Germany, in September 2009, with Dr Axel Hoff serving as Principle Investigator.  The USA is grateful for DWD’s contribution to assessing the WVSSII.  The DWD report based on these tests concluded “the sensitivity of the WVSS-II touches the requirements for observations in the upper Troposphere or lower Stratosphere.” See STSG report Attachment for DWD test report.

3.4.1.42 Additional chamber testing of the WVSSII-v3 has been conducted since June 2008 at the NOAA Upper-Air test Facility in Sterling, Virginia.  These tests and their feedback have resulted in improved pressure/temperature fitting algorithm of the WVSSII-v3 and independent validation of DWD chamber results.  Formal test results will be shared with the AMDAR Panel as they are available. The USA AMDAR Programme will seek to have the WVSSII-v3 flown on NOAA P-3 research aircraft in the winter/spring 2010 to be tested during flight against other reference sensors.  
3.4.1.43 The USA AMDAR Programme informed the Joint Meeting that through its AMDAR contract partners it would attempt to address the problem of randomly generated USA AMDAR aircraft identifier using similar identifies of other AMDAR Programmes. 

3.4.1.44 The USA AMDAR Programme reported that Dr Bill Moninger is planning to retire from the GSD next year and that as a consequence it is expected that the GSD AMDAR Portal would be moved to a more operational based system with in the NWS. The USA AMDAR Programme informed the Joint Meeting that it would seek to have the operational version of the GSD portal gain status as WMO Data Centre and Production Centre (DCPC). 
3.4.2 New, emerging and potential AMDAR programmes 
3.4.2.1 No reports were provided by Brazil, Chile, Malaysia, Singapore and India.
ASECNA
3.4.2.2 L'Agence pour la sécurité de la navigation aérienne en Afrique et à Madagascar (ASECNA) est une organisation qui regroupe 17 pays d'Afrique occidentale et centrale ainsi que Madagascar et les Iles Comores.The Agency for the Safety of Air Navigation in Africa and Madagascar (ASECNA) is an organization comprising 17 countries of West and Central Africa, Madagascar and the Comoros Islands. Dans le cadre de sa mission première d'assurer la sécurité de la navigation aérienne, l'Agence fournit les services météorologiques nécessaires à l'exploitation de la navigation aérienne. As part of its mission of ensuring the safety of air navigation, the Agency provides meteorological services necessary for the operations of air navigation. L'Agence gère un espace de plus de 16 millions de km² caractérisé par un faible réseau de stations de mesures en altitude. ASECNA manages an area of more than 16 millions squared kilometres characterized by a weak network of altitude measuring stations.
3.4.2.3 In 2003, exchanges at a high level took place between ASECNA, E-AMDAR and WMO about the benefit for the Agency to participate in AMDAR programme. It was also question of a working agreement between ASECNA and E-AMDAR.  Au même moment les démarches pour la recherche d'un logiciel de traitement des données et de visualisation des prolfils AMDAR ont été enclenchAt the same time, steps about getting software for AMDAR data processing and visualization of AMDAR profiles were engaged. Ces démarches n'ont pas été finalement fructueuses parce le système de visualisation qui avait obtenu se trouvait ne pas être compatible avec le Système d'exploitation WINDOWS. These efforts were not ultimately successful because the system of visualization which had been obtained was not compatible with the WINDOWS operating system in use in ASECNA.
3.4.2.4 ASECNA AMDAR Team and E-AMDAR then intensively conducted online exchanges in view of exploring and proposing ways and means to implement West Africa AMDAR project. These interactions allowed identifying that the fleet of Air France (AF) serves in a good way the area of ASECNA. Thus, E-AMDAR planned to arrange a preliminary meeting with AF and ASECNA in order to negotiate with AF a contract for the provision of AMDAR data for West Africa but, at the same time, AF reported to E-AMDAR it was unfortunately impossible to equip their A330/340 fleet for AMDAR reporting. Ceci a fortement handicapé l'avancée du projet AMDAR - ASECNA. This has greatly handicapped the progress of ASECNA AMDAR project.  The L'Equipe AMDAR -ASECNA a poursuivi les échanges avec E-AMDAR pour prospecter d'autres terrains possiblASECNA AMDAR Team has continued to work with E-AMDAR in order to explore other possibilities. Nous avons pu identifier que ''Royal Air Maroc'', ou Brussels Airlines et Kenya Air Ways avaient une bonne couverture de la zone Afrique. ASECNA and the E-AMDAR Programme have identified that Royal Air Morocco, or Brussels Airlines or Kenya Air Ways have a good coverage over the ASECNA region. Further work through the E-AMDAR Programme Team is underway to establish whether any of these airlines are AMDAR compatible.La compagnie RAM enveloppe de façon optimale la zone ASECNA ; en deuxième position vient Brussels Airlines, puis Kenya Air Ways.
Kenya
3.4.2.5 No report was provided by Kenya.
3.4.2.6 The Joint Meeting was informed that the Kenya Meteorological Department recently had meeting/workshop with Kenya Airways to discuss the airlines possible involvement in an AMDAR Programme. 

3.4.3 New Technologies 
Integration of routine Aircraft measurements into a Global Observing System (IAGOS)
3.4.3.1 The IAGOS Project briefed on the recent development in the IAGOS Programme. The presentation covered the IAGOS Design Study (European Commission Sixth Framework Programme) which will end in December 2009. The last activity is the installation on board the first IAGOS aircraft of a Package 1 (CO, O3, H20, BCP) and a Package 2a (NOy) and certification (November 2009).

3.4.3.2 The Joint Meeting noted that the main objective of IAGOS-ERI (2008-2012) was to develop the distributed research infrastructure to a point at which implementation and operation can start immediately and to secure the funding for implementation and operation, the establishment of the legal preconditions for worldwide operation of the new Research Infrastructure (RI), to define sustainable maintenance and quality assurance procedures in compliance with the legal framework of civil aviation and to define a legal structure.
3.4.3.3 It was noted that for integration of the IAGOS template into E-ADAS the cost proposal for the new AMDAR template would be >£25k and the required resource would be in the region of 20+ days. For the development of parameter checks for new measurables would be carried out in parallel with the template integration if required. It was noted that there needs to be agreed data monitoring and maintenance levels and associated costs.
3.4.3.4 The IAGOS Project during 2008 to 2009 has completed the design of Real-Time Transmission Unit  (RTTU) that included: 
· Call for tender for a RTTU design that  interfaces together to DMU, ATSU, and SATCOM;

· Collaboration with Lufthansa, E-AMDAR
· Call for tender for a RTTU design for the 1st equipped IAGOS aircraft (use of SATCOM):
· contract with Aéroconseil : Nov.2008-March2009

3.4.3.5 It was reported that for the ground processing system to accept IAGOS reports a specification of transmitted parameters (for end-users) and the BUFR Template for IAGOS reports was developed, the BUFR Template for IAGOS reports was approved at the IPET-DRC. The Joint Meeting noted that in order for the new IAGOS BUFR Template to be validated it would require two centres to code and another two independent centres to decode live IAGOS data.
3.4.3.6 The Joint Meeting was informed that there was concern expressed by the IAGOS team regarding the international agreements for environment observation of meteorological parameters, and that it was hoped that these concerns could be addressed by Resolution 40. It was also noted that in order for IAGOS to be considered an operational platform rather than a purely research system it would need to integrate into a Technical Commission such as CBS, much like the AMDAR Programme is currently undertaking, this would also require updating of some of WMO Regulatory Material and developing a data sharing policy and a decision who would be the primary holders of the IAGOS data.
3.5 Status of the WIGOS Pilot Project for AMDAR
3.5.1 The Joint Meeting was informed that the second session for the WIGOS Pilot Project for AMDAR was held at KNMI Headquarters in De Bilt, The Netherlands from 10-12 February 2009. The meeting discussed Objective 1, Development of a BUFR Template for AMDAR and Objective 3, the development of standardized procedure for Quality Management of AMDAR data. This meeting agreed on a new Standardized BUFR Template for AMDAR, 3 11 010 version 2 and agreed on the inclusion of a number of new elements, including a new AMDAR quality element. The meeting proposed that the new Standardized BUFR Template for AMDAR would be provided to the AMDAR Community and major NWP Centres for review and comment. Following the review and comments of the AMDAR Community and NWP Centres the final version, version 3 of the Standardized AMDAR BUFR Template was made available to the Inter-Programme Expert Team on Data Representation and Codes (IPET-DRC) for approval. IPET-DRC-1 discussed this template, in particular the representation of quality information, and finally approved 3 11 010 version 4 and the new descriptors, provided that the proposed usage of operator 2 04 Y is found feasible by the AMDAR users.  Following the approval from IPET-DRC the new Standardized BUFR Template for AMDAR would be validated using two AMDAR Programmes disseminating real AMDAR BUFR and decoded by two dependent processing centres. The validation procedure being completed, the template would then be again submitted to IPET-DRC. Following the approval of the chairperson of the IPET-DRC, chairperson of the OPAG-ISS and the president of the CBS, the Template will be declared preoperational (it is expected to be accomplished by April 2010).
3.5.2 The second session for the WIGOS Pilot Project for AMDAR also discussed Objective 3, the development of standardized procedure for Quality Management of AMDAR data. The meeting noted that with the ever increasing amount of AMDAR data on the GTS there is now a real need to improve the overall quality of AMDAR data disseminated on the GTS. In order to achieve this, a better coordinated response to quality control of AMDAR data is required. The meeting agreed that a set of minimum standards, including evaluation criteria and procedures, for AMDAR data monitoring need to be developed. The meeting agreed that it would evaluate the current criteria and procedures used by all national and regional AMDAR programmes and would develop a set of minimum quality standards for AMDAR data.
3.5.3 The third session for the WIGOS Pilot Project for AMDAR was held at KNMI HQ in De Bilt, The Netherlands, from 1 to 2 July 2009. The meeting discussed the Objective 2, Application of WMO Metadata relevant to AMDAR. The meeting agreed that the proposed AMDAR Metadata would classify components of metadata associated with AMDAR. In particular, the meeting identified metadata needed for describing data and products, metadata needed for usage of data and metadata needed for the operation of the AMDAR observing system.  The meeting examined how metadata could be used for quality control, administration purposes and the issues associated with the sharing and usage of the metadata, data and products. The meeting, using WMO profile of ISO 19115 to ensure appropriate compatibility with WIS and WIGOS developed metadata that would cover both the aircraft and airport. The meeting also agreed that this particular objective would be tested on a single airline in the E-AMDAR Programme before finally being distributed to other operational AMDAR Programmes. 
3.5.4 The AMDAR Panel has also had initial discussions with the WMO Secretariat and the CIMO President regarding Object 4, Validation and Preparation for Intercomparison of Available Water Vapour Sensor Performance. It was agreed that before a preparatory meeting between the AMDAR Panel and CIMO takes place to define the rules and procedures for the Intercomparison of AMDAR and other upper-air data, the WVSS-II water vapour sensor would have to complete USA and European trials and to answer pre-defined quality requirements. It is expected that these field trials are due to conclude in the 1st half of 2010.
3.5.5 It was noted that in order for several of the new parameters added to the new standardized AMDAR BUFR Template would require an update to the ARINC620 Specification before the full benefit of the new AMDAR BUFR Template could be felt. It was also noted that the AMDAR Technical Coordinator would seek additional information from the IPET-DRC on the use of the 0 07 007 Height parameter.
3.5.6 The AMDAR Panel Chairman noted that additional meetings on WIGOS PP for AMDAR covering Metadata and Quality will be scheduled for early 2010 and that assistance from other members of the AMDAR Panel would be greatly appreciated. The meeting noted that invitations to additional WIGOS PP for AMDAR meetings will be distributed to AMDAR Panel members inviting them to participate in WIGOS PP for AMDAR activities.
3.5.7 The Joint Meeting expressed its satisfaction and agreement with the deliberations of the WIGOS Pilot Project for AMDAR and requested Secretariat to continue regular dissemination of information to all Panel and ET members.   
4 FINANCIAL AND ADMINISTRATIVE MATTERS
4.1 Status of the AMDAR Panel Trust Fund and review of related matters.
4.1.1 The Joint Meeting was informed that the report on the status of the AMDAR Panel Trust Fund would be combined with the report on the Budget for 2010-2011.
4.2 Future AMDAR Panel and ET-AIR Work Programme
4.2.1 The Joint Meeting noted that for the period following the Eleventh AMDAR Panel Meeting in Petaling Jaya, Selangor, Malaysia 19-21 November 2008 the output of AMDAR data stabilize after a brief period at the end of 2008 and the beginning of 2009 where there was a significant correction to the number of AMDAR reports being disseminated on the GTS. This drop in the number of reports can be directly attributed to the airline industry reducing and prioritizing their operations in response to reducing passenger numbers following the global financial crisis.
4.2.2 The Joint Meeting was also informed that the Future Work Programme is now better aligned to the AMDAR Panel Action Items and that these two documents are now merged into a single document. It was noted that the AMDAR Panel and ET-AIR action items also include goals/ objectives and the budget requirements that will better reflect the work of the AMDAR Panel and ET-AIR (see Annex 4 for the AMDAR Panel Action Items).
4.2.3 In consideration of the requirements to fulfill the functions and responsibilities of the AMDAR Panel until its next meeting, the work programme will place additional emphasis on updating the existing AMDAR documentation to better reflect the rapidly developing and expanding AMDAR observing system, including:
· AMDAR Reference Manual; 
· ARINC 620 Software specifications; and

· Guidelines for the establishment of AMDAR national/regional programme.

4.2.4 The Joint Meeting was informed that Mr Yvan Lemaitre nominated to take on the leadership role of the new pilot project that encompasses areas of the South-West Pacific (RA V). It was noted that the existing AMDAR Programmes in that region, Australia and New Zealand, will be encouraged to extend the reach of their national AMDAR to cover additional areas in the south West Pacific. It was also noted that a meeting of the Working Group on Planning and Implementation of the World Weather Watch in RA V will be meeting in Honolulu, Hawaii, USA from 7 to 10 December 2009. The issues to be discussed include the Status of the Global Observing System in RA V.
4.2.5 The Joint Meeting also agreed that as part of the special offer made by SpectraSensors Inc (SSI) for the original offer of ten WVSSII sensor made to AMDAR Panel members for the special discount price a project plan would be developed. Once the draft evaluation report from the USA AMDAR Programme WVSS-IIv3 is completed (1 January 2010)  it should be made available to the AMDAR Panel Chairman for distribution to those Panel members yet to take up the original offer, i.e., South Africa, Australia and New Zealand, as well as the terms and conditions of the original offer. The Joint Meeting also agreed that the USA report on the performance of the WVSS-IIv3 would also be made available to all AMDAR Panel members. The Project Partners would then communicate to the AMDAR Panel Chairman, based on their individual assessment of the USA AMDAR Programme draft report, whether they will take up the offer to purchase the WVSS-IIv3 sensor.
4.2.6 The ET-AIR and AMDAR Panel Chairman together with Dr Jitze van der Meulen will provide an update to the table of measurement uncertainty requirements with respect to wind measurements for the next session of ET-EGOS, scheduled for the end of November 2009.
4.3 Budget for 2010-2011
4.3.1 The Joint Meeting was informed that the status of the AMDAR Trust Fund is still in relatively good condition, due mainly to the level of voluntary contributions that are still being made by AMDAR Panel members.  As with previous years, the Secretary-General distributed a circular letter earlier in the year to all WMO Members in which he informed them of the AMDAR Panel achievements, the current AMDAR Panel work programme and requesting them to make a contribution to the AMDAR Trust Fund for the period 2009-2010. Based on positive replies to the WMO letter, the Secretariat sent invoices to Members for the year 2009 contributions.  Contributions for 2009 as at 4 September 2009 amounted to CHF 177,188 but additional promised contributions to the value of CHF 49,400 are expected over the next few months. A detailed report on AMDAR Panel Trust Fund expenditure is available in Annex 5. 
4.3.2 The Joint Meeting was also informed that no provision has been made in the current WMO budget period, 2009 to 2011, for AMDAR Technical Coordinator and therefore all AMDAR Panel members are encouraged to continue making contributions at current levels to sufficiently fund the work of the AMDAR Panel. It was also noted that Cg‑XVI (2011) will make the final decision whether to include Technical Coordinator in the regular WMO budget for the next budget period, 2012 to 2015. The WMO Secretariat would like to inform AMDAR Panel members that if Cg-XVI will decide to not to include the salary of Technical Coordinator in the WMO regular budget for the next budget period, 2012 to 2015, AMDAR Panel members would be requested to make additional contributions or contributions at current levels to sufficiently fund the work of the AMDAR Panel in the WMO Secretariat through to following budget period, 2016-2020. It was noted, however, that in the WMO regular budget a full support to Technical Coordinator is already provided (office space, office equipment, secretarial support, communication cost) as well a support to CBS Expert Team on Aircraft-based Observations (ET-AIR) that is seen as part of the future governance solution for AMDAR. It was noted that WMO Secretariat will provide support to those members of ET-AIR that are not members of AMDAR Panel.
4.3.3 The Table of income and expenditure of the AMDAR Panel Trust Fund as reported by WMO Finance Department is available in Annex 6. In order to have greater flexibility in managing the AMDAR Panel Trust Fund the AMDAR Panel agreed that it would no longer include ring fenced items in the report of the AMDAR Panel Trust Fund. It was agreed that existing ring fenced items, including Data Improvement, Technical Support (WVSS-II) and ARINC620 Development, would be moved into the General AMDAR Panel Trust Fund. The AMDAR Panel also agreed that the AMDAR Panel Chairman will provide all AMDAR Panel members with a report on proposed future spending. 
4.3.4 The Joint Meeting was informed that Australia’s contribution to the AMDAR Panel for 2008 and 2009 was an in-kind contribution that included the development and provision of the AAAv3 AMDAR software to AMDAR Panel members, including the Netherlands and South Africa. The Australian Representative, Mr Dean Lockett, noted that Australia would reinstate normal pre-2008/09 financial contribution to the AMDAR Panel Trust fund in 2010.
4.3.5 The Joint Meeting was informed that the USA AMDAR Programme intends to provide additional funding to the AMDAR Panel Trust Fund for the provision of an AMDAR Workshop in Mexico.
4.4 Review of established rules and procedures
4.4.1 The Panel Chairman proposed changes to the Rules and Procedures of the Panel. The agreed updates to the Rules and Procedures are available in Annex 7)
4.4.2 The Joint Meeting noted that membership for both the TrSG and STSG are open to any of the existing AMDAR Panel members. Membership of the TrSG and STSG in the frame of the WMO AMDAR Panel include:
· Australia (Mr Dean Lockett)

· Canada (Mr Gilles Fournier)

· China (Mr Xu Jianliang)

· France (Mr Yvan Lemaitre)
· Germany(Dr Axel Hoff) (STSG Coordinator)
· Netherlands (Dr Jitze van der Meulen)
· Sweden (Mr Stig Carlberg)
· United Kingdom (Mr Stewart Taylor)
· USA (Mr David Helms)
· USA (Mr Carl Weiss) (TrSG Coordinator)
4.5 QMF Requirements for Observational Data
4.5.1 The Joint Meeting was informed that following the decision of EC-LVIII to include quality management at the level of the Technical Regulations, it became necessary to define a WMO Quality Policy to harmonize quality management issues at a high level, defining the quality approach to be followed by all the Technical Commissions as related to the delivery of data, products and services.  Currently, WMO publications, which Members should be able to reference in their Quality Management System (QMS), are being developed to support this unified approach.
4.5.2 A guide on quality management that should assist Members in the establishment of a QMS should be developed on the basis of an existing document for aeronautical meteorology (WMO No.1001, “Guide on the Quality Management System for the Provision of Meteorological Services for International Air Navigation”). This publication is focused on the provision of services to the aviation industry.  The proposed guide for the WMO QMF would address not only issues related to implementation but provide a coordinated approach to the delivery of meteorological, climatological, hydrological, marine and related environment data products and services.
4.5.3 The Guide defines Quality management (QM) as that system that provides the principles and the methodological frame for operations, and coordinates activities to direct and control an organization with regard to quality.  It manages the linkages between preparation for data collection, data collection, data assurance and distribution to users and ensures that the quality required by the user is what he / she receives.
4.5.4 Given the emerging status of AMDAR as a crucial element of the WMO Integrated Observing System, expected to be further developed by the widespread introduction of humidity sensors and thus capable of significantly increasing the availability of high resolution vertical profile data, full adherence to QMS standards for this type of data must be seen as a high priority of the programme.  Current leading-edge projects for new Air Traffic Management Systems such as the US NextGen and European Union SESAR projects are basing their expected performance on the availability of very high resolution, good quality meteorological data and products as crucial input to decision support systems. Only a fully developed QMS can provide the credibility and reliability of AMDAR data to become a fully integrated part of the concept of a “4D-Weather cube” as the only economically viable source of high-resolution ( both horizontally and vertically) profile  data in high-density airspace.
4.5.5 The Joint Meeting was requested to consider the following:
· Nomination of a Quality Management Focal Point to liaise with the Inter-commission Task Team on Quality Management Framework (ICTT-QMF);

· Establish a Quality Policy in line with the WMO Quality Policy and Guidance;

· Review existing quality assurance methodology and documentation with a view to developing a possible joint WMO/ISO technical Standard for AMDAR data;

· Cooperate closely with the WMO AEMP as part of a user consultation process for the emerging 4D Data requirements of new ATM systems.
4.5.6 The Joint Meeting was informed that Dr. Jitze van der Meulen nominated to be the AMDAR Quality Management focal point to liaise with the ICTT-QMF. Dr. Jitze van der Meulen also noted that he would provide the participants of the Joint Meeting with examples of the Netherlands QMS for Observations.
4.6 Future governance of the AMDAR Programme
4.6.1 The Joint Meeting noted that first step in addressing the governance of WMO AMDAR Panel was the successful transfer of the AMDAR Technical Coordinator’s responsibility into WMO and the WMO Secretariat structural and organization change that included the creation of a new Aircraft Observation Unit (AIR) within the Observing and Information Systems Department (OBS) and its Observing Systems Division (OSD). The AMDAR Technical Coordinator is the Secretariat lead for the Aircraft Observation Unit, with the responsibility for aircraft observations. 
4.6.2 The second step that addressed the governance was a recommendation of the CBS Implementation-Coordination Team (ICT-IOS-5), Geneva, 15-18 September 2008 to CBS‑XIV (March 2009) to establish a CBS Expert Team on Aircraft Observations (ET-AIR) and anchor the WMO AMDAR Panel to CBS. This proposal was approved at the 11th AMDAR Panel (Malaysia, 17-21 November 2008).
4.6.3 The Joint Meeting was also informed that in order to achieve the full integration of AMDAR/Aircraft Observations into WIGOS, with AMDAR regarded as a cost-effective upper-air system for a worldwide composite network the following steps must be achieved:
· Move the responsibility for AMDAR from the WMO Commission for Aeronautical Meteorological (CAeM) to the Commission for Basic Systems (CBS). (Completed)
· Creation of a new Aircraft Observation Unit (AIR) within the WMO Observing Systems Division (OSD), with the responsibilities for Aircraft Observations. With the newly created AMDAR Technical Co-ordinator position in the WMO Secretariat as the lead for AIR. (Completed)
· Establish a new Expert Team on Airborne Observations (ET-AIR). (Completed)
· The inclusion of AMDAR experts in the Commission for Instruments and Methods of Observations (CIMO) working structure, Upgrading the Global Upper-Air Network (Underway) 
· The provision in the WMO Secretariat’s regular budget for the AMDAR Technical Coordinator (2012 – 2015). (Underway)
· Full support for AMDAR activities from the WMO regular budget. (pending Cg-XVI decision)
4.7 Election of officers
4.7.1 The Panel re-elected Mr Frank Grooters as the AMDAR Panel Chairperson and
elected Mr Carl Weiss as the Vice-Chairperson the Panel expressed their appreciation to Mr XU Jianliang for his services as the AMDAR Panel Vice-Chairperson and hoped that he will continue to support the AMDAR Panel in to the future.
5 ANY OTHER BUSINESS
5.1 Clean Sky Project
5.1.1 Mr Jean-Marc Gaubert, Directeur of Atmosphere and Mr Stig Carlberg briefed the Joint Meeting on the Clean Sky Project.  Under the Clean Sky Project, AMDAR will be involved under the “System of Green Operation”, collaboration between ATMOSPHERE (French partner organisation), AMDAR (SMHI) and TRIAGNOSYS (German partner organisation) which responded to the Airbus call for proposal to “validate the buy-in of the user community to future onboard meteorological measurement system.  The Joint Meeting was informed that Airbus has foreseen to develop for its commercial aircraft on-board system that provides meteorological data measured along aircraft trajectories, including atmospheric humidity, associated to ground data transmission. It was noted that such a system will help improve meteorological forecasts for e.g. air trajectory optimisation. 
5.1.2 The Joint Meeting was also informed that a workshop on Clean Sky Project will be organised that will gather representatives from a distinct group of stakeholders, including representatives from the Meteorological Community, Airports, Air Navigation Service Provider (ANSP) and Airlines as direct users of the data (improved ATM services, nowcasting applications for Continuous Descent Approach, runway management optimisation, noise reduction). It was also noted that a validation report will also provide a global visionary implementation of the Airbus system, with long term environmental and economic impacts.
5.1.3 The Joint Meeting agreed that the Clean Sky Project should also consider some level of coordination with the Single European Sky ATM Research (SESAR) Programme. 
5.2 Emerging developments with European ATM
5.2.1 Mr Dennis Hart aviation meteorology expert from EUROCONTROL briefed the Joint Meeting on matters relating to meteorology for Air Traffic Management (ATM) as well as providing some background material on the functions and roles of EUROCONTROL.
5.2.2 The European Union has worked towards establishing a single aviation market, adopting common rules in most relevant areas of the air transport system, enhancing competition and efficiency throughout the whole value chain of aviation but noted that but there is still no Single European Sky (SES) with a single regulatory framework and subsequent performance standards. It was also reported that the SES started 2004 by laying down the foundations for legal and institutional framework, separation of service provision from regulation, transparency of charges, harmonization in licensing of controllers, advancing the efficient use of airspace and moving towards interoperable equipment.
5.2.3 The Key to the Single European Sky ATM Research (SESAR) concept is the business trajectory principle in which the users of the airspace and controllers define together, through a collaborative process, the optimal flight path. The technological goals for SESAR are to:
· Enabling handling 3 times the traffic
· Improving safety by a factor of 10

· Reducing by 10%the environmental impact per flight
· Cutting Air Traffic Management (ATM) costs  by 50%
6 CLOSURE OF THE SESSION
6.1 The Joint Meeting agreed that the 13th Panel Meeting will be from Monday 13 to Monday 20 September 2010 location to be finalized.

6.2 The Joint Meeting was closed at 11:45am on Thursday, 19 November 2009.
______________
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ANNEX 2

Report on activities by the Science and Technical Sub-Group (STSG)

The following information summarises the activities and progress associated with each issue that has been assigned to the STSG. 

1. Humidity (Mr David Helms, USA)

Work in the ARINC / SpectraSensors Water Vapor Sensing System (WVSSII‑v3) contract, awarded in 2007, continued through 2009.  This contract requires 31 WVSS-II sensors to be installed on Southwest Airlines (SWA) B737 aircraft and 25 WVSS‑II sensors fitted on 25 United Parcel Service B757 aircraft. The sensor was redesigned to improve seals and sample chamber thermal integrity and recertified for flight. As of November 2, 2009, 14 of 25 WVSS‑II units previously installed on existing United Parcel Service B757 have been replaced with the WVSS‑II v3 unit. The 31 WVSS‑II v3 B737 installations are expected to commence in December 2009, and be completed by April 2010.  Preliminary assessment of WVSSII‑v3 sensor installed on 10 B757 aircraft has generally been good. The contract will run for 3 years and will start upon the completion of the first 20 installations on SWA aircraft. The intent is that the 20 initial installations will be completed by the end of calendar year 2009. 
Chamber testing of the WVSSII-v3 has been completed by the Deutscher Wetterdienst, Climate Chamber of the Meteorological Observatory, Lindenberg, Germany in September 2009, with Axel Hoff serving as Principle Investigator*. The report conclusion found “the sensitivity of the WVSS-II touches the upper Troposphere or lower Stratosphere.” See Attachment 1 for test details. 
*  The USA AMDAR Programme would like to express it’s appreciation for DWD’s contribution to assessing the WVSS‑II.  
2. Turbulence (Mr David Helms, USA)

Studies about EDR results are currently done by FAA together with Delta Airlines. 

Southwest Airlines will install EDR algorithm for flight safety purposes triggered by turbulence events. 

Action 1: David Helms to check for:

· a possibly free availability of the on-board software; and

· the kind of on-board systems used. 

3. Icing (Mr Gilles Fournier, Canada)

Previous Actions:

· The SSG to monitor progress and analyse findings associated with the Canadian TAMDAR research icing application: 
The TAMDAR unit was removed from the NRC research aircraft and the Canadian project was terminated without results. 
· The SSG to analyse the USA experience with reporting of icing associated with the TAMDAR GLFE:
Pending USA input:
· The most appropriate elements and methods for automatically reporting conditions for ice accretion from aircraft:
No progress.

· Appropriate methods and systems for the operational use of ice conditions including assimilation into NWP: 

No progress.

· The operational impact of icing data.

No progress.

4. Wind Quality (Mr Gilles Fournier, Canada)

Previous Actions:

· The Panel to fund a study to determine the extent and impact on errors in aircraft heading and indicated air speed of the various navigation and flight management hardware in a range of operational flight scenarios: 
Pending action from the TC

· The Panel to fund a study to determine the algorithms used and their impact on wind data quality in the various onboard avionics software: 
Pending action from the TC

· The SSG to compile the requirements specifications for the studies: 
No progress.

· The SSG to determine and verify the criteria for a wind quality flag that could be applied across the various AMDAR-capable aircraft fleets: 
No progress.
Action 2: Dr. Jitze van der Meulen (KNMI) will create concepts for case studies. 
In this regard Dr van der Meulen will take over the responsibility to monitor the global activities concerning wind quality. 

5. Impact Studies (Mr Gilles Fournier, Canada)

Previous Actions:

· The SSG to continue to monitor and review publications and activities associated with AMDAR data impact studies: 
Canada: 
Two OSEs completed by CMC (Canadian Meteorological Centre) on the impact of AMDAR in North America were presented at the AMDAR Panel S&T Workshop in Malaysia last year.

Japan: 
JMA performed impact tests of AMDAR temperature reports on the Global Spectral Model forecasts for one-month periods of September 2008 and January 2009. The result showed forecast improvement in Northern Hemisphere geopotential height at 500 hPa (Z500) in Sep. 2008 and in Southern Hemisphere Z500 in Jan. 2009. To get this improvement, several QC methods were required, such as: 
1. Bias correction: when reports from a certain aircraft show a noticeable bias in one-month statistics, the reports of next month are modified to reduce about 80 % of the bias calculated from the statistics. 
2. Rigorous data selection: when reports from a certain aircraft show a bias larger than 2.5 K in one-month statistics, the reports are not used in the next month. Additionally, several well-known erroneous aircrafts are black-listed. 
JMA performed impact tests of several thinning methods for AMDAR reports on the Meso-Scale Model precipitation forecasts. Since previous studies revealed that the operational thinning procedure did not work as intended and almost no thinning was applied to AMDAR reports, statistically proper thinning distance (27 km) was tested along with additional experiment in which "two-layer thinning distance" was employed, that is 60 km for reports above 500 hPa and 15 km for those below 500 hPa. 
The experiments were made during one-week in the Baiu season (19 - 25 July) of 2006 when we had much rain in Japan. The result showed that both the revised thinning distances improved precipitation forecasts especially for weak rain, and the two-layer thinning showed a slightly better result. The result is a tentative one due to a short experiment period. More experiments are to be conducted to get a valid conclusion. 
6. Temperature Bias and Coherent Averaging (Michael Berechree, WMO)

The temperature biases of AMDAR aircraft are systematically connected with aircraft types: 
no reasons isolated up to now
Action 3: Intercomparison of AMDAR profiles with radiosonde test results China during Mid 2010. Mr Li Wei to collect AMDAR data and metadata in Yangjiang.
Any smoothing of the data by the on-board algorithms has not been found up to now in most of the AMDAR applications, neither in ARINC 620 nor in AAA implementations. By comparison with ground measurements there have been found pressure deviations in the data coming from some of the Lufthansa aircraft.

Action 4: To contact the airline to look for possible reasons. 

Dr Jitze van der Meulen (Netherlands) gave an insight into statistics of temperature and wind measurements of AMDAR. 

7. Optimisation (Stig Carlberg, Sweden)

Australia (Mr Dean Locket): 

A-ADOS became operational in February 2009 and currently controls data output for the Qantas B737-800 fleet of 41 aircraft.

The system has the following features:

· Uplink functionality compatible with AAAV2, AAAV3, ARINC620 V2, ARINC 620 V3 ARINC 620 V4
· Flight information and optimisation trigger provided by OOOI (Out Off On In) reports
· Most functionality is handled by the Postgresql database
· Web-based user interface for configuration and reporting
· Sophisticated reporting system including email
· Optimises vertical and enroute profiles
A-ADOS controls only around half the Bureau's AMDAR fleet (the B747 and B767 are not yet uplink controllable) and so optimisation is based only on flight information from the B738 fleet.

Data redundancy levels for this fleet are around 50 % and A-ADOS effectively eliminates over 90 % of this redundant data, resulting in savings in communications costs of the order of $ 100 k per annum. 
Future Development Plans for 2009/10

· ADOS will be updated to Version 1.1. which will address several small issues relating to performance and also expand the database to accommodate decode and archival of AMDAR3 data.

Post-2009/10
· Subsequent to upgrade of the B747 and B767 to AAAV3, these fleets will be integrated into A-ADOS;

· Subsequent to implementation of AAAV3 on Jetstar A320 (23 aircraft) this fleet will be integrated into A-ADOS; and 

· Subsequent to development and implementation of AAAV3 on Virgin Blue Embraer, this fleet will be integrated into A-ADOS.
Canada: 

Up until now, all attempts by Air Canada Jazz made to implement the Sabre ACARS/AMDAR data Command and Control system have failed.  Therefore there is no optimisation going on in Canada at present. 
China: 

No new information.
Europe / E‑AMDAR:

Air France: 

The optimisation system allows selection of airport with temporal reporting capabilities. The system also has remote web access. Further development is required to allow “time period” selection.


British Airways: 

Currently only the B757 fleet is included in the optimisation system. As BA plans to phase out this fleet, probably by the end of 2009, it has become necessary to develop the system to include the Airbus fleet.



EasyJet: 

The airline has agreed to co-operate with E-AMDAR. Development is well underway to allow optimisation of the fleet through web access to the ARINC OpCenter. (Successful tests with messaging has been carried out and chances are good that regular met reporting will start during 2009. Further details are given in the UK National Report to the Panel).


Lufthansa / KLM / XX-airline: 

Several improvements have been developed in the Optimization system E-ADOS: 
1. Reduction of the Trigger Messages' amount
On the basis of Lufthansa's experience concerning the stability of ACARS the amount of trigger messages initiated by the optimizer has been reduced. Afterwards, the AMDAR activity of the aircraft turned out to have the same reliability as before. The corresponding reduction in the use of the radio network – and costs - was noticeable.
2. Separate Aircraft Configuration for each airport
If requested by the E-ADOS user, each aircraft can be configured (sampling rates) depending on the airport landed at or started from. 
3. Optimisation Process – Aircraft selection.
For optimization, the very last step of the selection process cannot tend to prefer or to avoid any airline. This enables the selection of the aircraft to be the most suitable in location and time. 
4. Interfacing of the optimizer to a plurality of airlines.
The optimizer software E-ADOS can now also generate trigger messages in AAA standard. Generally the messages are transferable to any AMDAR airline with ARINC 620 or AAA. Hence, this has achieved another step in the intermodal optimization of several airlines with overlapping route patterns. 

The last item was introduced in order to include the KLM B737 fleet in the optimisation for the benefit of a business case for KLM and KNMI that will demonstrate the usefulness of AMDAR data. 
The E-ADOS can now handle several airlines and with separate accounting of data volumes for each airline.
SAS:
The optimisation system is working well. During the year it has been upgraded with web access, thus providing the same flexibility as the optimisation systems of Air France and Lufthansa. Work is now underway to include in the system the airline Blue1 (a member of the SAS Group and based in Finland) that started regular met reporting in the beginning of September 2009.

Hong Kong:
No new information

Japan:
JMA does not have plans to implement an optimisation system for its AMDAR Programme.

This was reported by the new JMA AMDAR Focal Point:

Osamu Hamada (Mr)
Administration Division
Forecast Department
Japan Meteorological Agency

New Zealand:
For the time being the NZ met service receives AMDAR reports from four Air New Zealand aircraft. The number of reports received monthly has remained consistent over a number of years now so we are only getting those reports that we and other users require. This was reported by the new NZ-AMDAR Focal Point Geoff Leech (Geoff.Leech@metservice.com)

South Africa

No new information

USA

No new information
Action 5: Carl Weiss will give information about the thinning strategies used for TAMDAR. 

8. Other approaches similar to AMDAR (Gilles Fournier, Canada)

Previous Actions:

· The SSG to monitor the application and trials of new and developing AMDAR systems including TAMDAR and AMS AFIRS. 
Canada (AFIRS): 
The development of a capacity by CMC to assimilate humidity data from aircraft was completed with success. CMC now has that operational capability and monitors the quality of the data in real-time. However, due to technical and economical difficulties, the project to develop a low-cost sensor package to deploy with AFIRS/Uptime did not result in an operational system that can be deployed and tested on tiny air carriers operating in remote areas. Individual sensors of the sensing package were selected and are still under testing. 
USA: 
The NOAA has more than 200 TAMDAR units under contract. 
The system TAMDAR meanwhile is also in use on military unmanned aircraft. 
The international access to the TAMDAR data is not possible because of contractual limitations. 

From Australia: 
See national report of Australia. 

9. Other Technical Items
The new AMDAR Template shall get ready until February 2010. It shall be presented on the data link user’s forum in San Diego. 
Action 6: TC to find a solution for additionally integrating the pressure altitude besides of the static pressure value itself. 

________________

ANNEX 3
AMDAR Compliance Questionnaire
AMDAR/ARINC620-Compatible Hardware and Software

Request for Details

	Airline:


	Product name
	Fleet(s)
	Hardware 

Part No.
	Core software 

Part No.

	(Example) ATSU
	A319
	LA2T0G205038050
	---

	(Example) CMU
	B767
	965-0758-001
	998-2145-516

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Please find below some information supplied by Collins, Honeywell and Teledyne that may help you to identify the details requested.

Acronyms:

ACARS
Aircraft Communications and Reporting System

ACMS

Aircraft Conditioning and Management System

ATSU

Air Trafic Services Unit

CMU

Communications Management Unit

DFDAU
Digital Flight Data Acquisition Unit

DMU

Data Management Unit

Honeywell AMDAR/ARINC620 Compatible Hardware and Software

	Product name
	HW part number
	Core software PN
	AOC/application PN

	ACARS
	965-0728-xxx

	Note 1
	998-1375-508 or newer

Note 2

	CMU
	965-0758-xxx

	Note 1
	998-2141-509 or newer

Notes 3, 4

	ATSU
	Any HPS compatible with the AOC is acceptable
	Note 5
	998-2459-505 or

998-2794-501 or newer

Note 4


Notes:
Note 1:  Any core software compatible with the AOC is acceptable.

Note 2:  Standard Application Operational Software, 998-1375-508.  Modified to replace version 1 of Meteorological Weather Reporting Function with Version 2.  Some bugs were found and fixed in later releases.  

Note 3:  Standard Application Operational Software 998-2141-509. Modified to replace version 1 of Meteorological Weather Reporting Function with Version 2.  Some bugs were found and fixed in later releases.

Note 4:  Earlier software contains version 1.

Note 5:  Any host platform software (HPS) compatible with the AOC is acceptable.  Delta BDS and ACMS database may be required to provide data.

If upgrading existing software, then the latest version is recommended.

In many cases the DFDAU needs to be programmed to provide 429 data to ACARS/CMU/ATSU.  

Collins – AMDAR/ARINC 620 Compatible

	Product name
	Hardware PN
	Core software PN
	Notes

	CMU‑900
	822-1239-151
	832‑9548‑003, 832‑9548-004, 832‑9548‑005 (AOA, ATN) 
	Installs as independent application

	
	
	832‑1748‑2xx (Core v7)
	

	
	
	832‑1748‑1xx  (Core v6.x)
	Added to AOC application

	
	822-1239-101


	832‑1748‑1xx  (Core v6.x)
	

	
	
	832‑1748‑2xx (Core v7)
	Installs as independent application

	DLM‑900
	822-0666-003
	832‑1748‑0xx (Core v5.x)
	Added to AOC application

	
	
	832‑1748‑1xx  (Core v6.x)
	

	
	
	832‑1748‑2xx (Core v7)
	Installs as independent application


Notes:
1.
As of January 2003, the CMU-900 / 822-1239-151 / Core7 version as implemented for the Bombardier CRJ is the only currently released version of Met software.  In this configuration, the met reports are generated by a separate application which is independent of the user AOC.  This can be reused without change by other operators with this equipment on this aircraft.

2.
The CMU-900 / 822-1239-151 / AOA, that ATN versions will use, would require modification of the existing application from the current Core7 configuration.

3.
Adding the met function to an AOC application is possible, but will require each candidate AOC to be modified.

4.
The necessary data needs to be available to the CMU for any proposed aircraft type.  It may be possible to acquire the data from existing bus connections, or the DFDAU / ACMS may be able to be user-programmed to output the required data.

5.  Datalink Management Unit (DLM-900) requires an ARINC 724B interface.  Communications Management Unit (CMU-900) requires an ARINC 758 interface.

6.
DFDAU and ACMS systems are not supported.  ARINC 620 Met applications could be added as a stand-alone application to ATSU systems using the Collins AOC-900 on A320, A330, A340 etc. aircraft.  The product has not been developed.

TELEDYNE HARDWARE - ACMS CAPABLE DFDAU 

SUITABLE FOR HOSTING AMDAR AAA  APPLICATION SOFTWARE

	Hardware

 
	Part No.
	Aircraft Type and Series
	Remarks

	DFDAU as a DMU
	2227000-335, -805
	???
	

	
	
	
	

	DFDAU
	2233000 - 825, - 815, - 816, - 83,

- 85, - 43, - 45

               
	For all B737-300/400/500/600/700/800..

& B757-200/300

& B767-100/200/300/300ER/400
	-825 for KLM only

	
	
	
	

	ACARS MU
	2231600 – 2, 3
	????
	

	
	
	
	

	DMU
	2232000

2234000

2239000
	Any B737, B757, B767, B747-400

Any MD11

Any A310, A300 B4-600 
	

	
	
	
	

	DFDAU
	2235000 – 83, -85
	MD-11, MD-90
	

	
	
	
	

	Any Teledyne A320 DMU
	795020 /030, /040
	A320
	

	
	
	
	

	ACARS MU WITH STARS
	2231500 – 51, 52
	BA B757-200/ B747 Classic
	

	
	
	
	

	CMU
	2231900 – 1 / -2
	Any aircraft
	

	
	
	
	


Acronyms:

ACARS 
Aircraft Communications and Reporting System

· ACMS 
Aircraft Conditioning and Management System

CMU 

Communications Management Unit

DFDAU 
Digital Flight Data Acquisition Unit

DMU 

Data Management Unit

MU 

Management Unit

Universal Avionics ARINC 620 AMDAR Compatible Hardware/Software
	Product name
	Fleet(s)
	Hardware 

Part No.
	Core software 

Part No.

	UniLink UL-600

UniLink UL-601
	--

ACJ (Note 3)
	1065-XX-XXX

1066-XX-XXX
	SCN 13.2

  Note 1

	UniLink UL-700

UniLink UL-701
	--

ACJ (Note 3)
	1067-00-000

1068-00-000
	SCN 20.X

Note 2.


Notes:
1.  All UL-60X customers with Software Control Number (SCN) 13.2 and higher have Met Data report capability. The function is enabled via changes to configuration module and uplink.  SCN 13.2 is compatible with all UL-60X hardware platforms.  

2.  All UL-70X customers Software Control Number (SCN) 20.1 and higher have Met Data report capability.  The function is enabled via changes to configuration module and uplink.  SCN 20.1 is compatible with all UL-70X hardware platforms.

3.  Initial implementation on Air Canada Jazz de Havilland Dash 8-100.

Boeing B777 AMDAR Compatibility
The American Airlines ACMF AMI with the weather reports is named:

AAL_ACMF_AMI Version B2.

The AMI part number is 317C-AAL-102-01.

ANNEX 4
CURRENT AMDAR PANEL ANDA ET-AIR ACTION ITEMS

	priority

	Programmes/Projects/

Activities


	Objectives/Goals
	Recent Activities


	Future Activities
	Deadline for action
	Budget

(Estimate)

(CHF)
	Responsible

	1
	WIGOS Pilot Project for AMDAR
	Improve practices impacting AMDAR data collection, processing, archiving and dissemination.
	Meetings held:

1st – ad hoc Steering Group

2nd – Standardized BUFR Template for AMDAR & QM for AMDAR data

3rd - Metadata


	Development of a standardised BUFR Template for AMDAR;


	1st Quarter 2010
	
	WMO Secretariat/(SO/AIR) & AMDAR Panel

	
	
	
	
	Contractor for implementing the application of WMO Metadata relevant to AMDAR
	2nd Quarter 2010
	10000
	Contractor

&

WMO Secretariat/(SO/AIR)

	
	
	
	
	Development of a standardised Quality Management Framework for AMDAR data; and


	2nd Quarter 2010
	
	WMO Secretariat/(SO/AIR) & AMDAR Panel

	
	
	
	
	Validation and preparation for inter-comparison of available Water Vapour sensor performance.


	3rd Quarter 2010
	5000
	Contractor

&

WMO Secretariat/(SO/AIR)

	
	
	
	
	Contractor to undertake the requirement updates of the AMDAR Reference Manual WMO-No.958


	4th Quarter 2010
	30000
	Contractor

&

WMO Secretariat/(SO/AIR)

	
	
	
	
	Contractor to develop the framework for generic software specification for AMDAR


	3rd Quarter 2010
	5000
	Contractor

&

WMO Secretariat/(SO/AIR)

	2


	POTENTIAL NEW NATIONAL & REGIONAL PROGRAMMES
	The provision of effective assistance and coordination to potential AMDAR Programmes
	AMDAR Panel members and the Technical Coordinator have continued to provide support for new and regional programs.


	Coordinate AMDAR Mexico workshop and national Programme
	Nov 2010
	
	USA AMDAR Programme & AMDAR Panel

	
	
	
	
	Review NMHSs activities in relation to AMDAR and report to next AMDAR Panel Meeting.
	Nov 2010
	
	WMO Secretariat/(SO/AIR)and AMDAR
Panel Chairman

	
	
	
	
	Examine the possibility to use the ARINC Operational Centre for Kenya airways
	1st Half 2010
	
	E-AMDAR Programme and WMO Secretariat/(SO/AIR)

	3
	SCIENCE & Technical SUB-GROUP  (STSG)
	To coordinate and provide information on scientific matters relating to AMDAR
	
	Develop a project and implementation plan for the 10 WVSSv3
	1st  March 2010
	
	AMDAR Panel Chairman & Project Partners (E-AMDAR, SAWS, Australia & NZ)

	
	
	
	
	Request ET-EGOS to provide the evaluation of operational use & impacts of new observations (water vapour, turbulence and icing).
	Dec 2009
	
	AMDAR Panel Chairman

	4
	AMDAR REFERENCE MANUAL
	Up to date AMDAR reference material
	No recent activities for this action item.
	Develop a strategy for the integration of the AMDAR Reference Manual into standard WMO Material,
	1ST Quarter 2010
	
	WMO Secretariat/(SO/AIR)

	
	
	
	
	Identify those component of the Reference Manual that are obsolete
	2nd Quarter 2010
	
	STSG

	
	
	
	
	Identify priorities for updates
	3rd Quarter 2010
	
	STSG

	5
	AMDAR DATA REQUEST
	To provide the best possible global coverage of AMDAR data
	E-AMDAR is now provided data for Singapore, Curacao and South Africa and is examining the providing data to India (MOU) Between E-AMDAR and Indian Met Service.
	Explore opportunities in Central America
	1st Quarter 2010
	
	USA AMDAR Programme & AMDAR Panel

	6
	ONBOARD SOFTWARE DEVELOPMENT
	Develop a standardized software package for AMDAR capable aircraft
	
	Implement AAAv3 for the Australian and SAWS AMDAR Programmes
	1st Half 2010
	
	Australia and SAWS AMDAR Programmes

	7
	NORTH AFRICAN AND WESTERN ASIA PILOT PROJECT
	Develop a regional AMDAR Programme in North Africa and Western Asia
	New project to examine the development of the North African and Western Asia AMDAR Programme.
	Request Morocco to take the leadership of the Pilot Project
	Dec 2009
	
	AMDAR Panel Chairman

	8
	WEB SITE
	To have an effective means of communicating AMDAR related information and activities
	New WMO format AMDAR Panel Webpage under construction.
	Modify the AMDAR Panel Webpage to include only AMDAR technical/science/training information.
	1st Quarter 2010
	
	WMO Secretariat /(SO/AIR)

	
	
	
	
	Populate the new AMDAR Panel Webpage
	Ongoing
	
	WMO Secretariat/(SO/AIR)

STSG & TrSG

	9
	NEW AMDAR PROGRAMMES -  [Central & West Africa (ASECNA)]
	The provision of effective assistance and coordination to new AMDAR Programmes
	Ongoing monitoring and support provided by AMDAR TC and Panel Members.
	Monitor and provide technical support.
	Ongoing
	
	WMO Secretariat/(SO/AIR)and AMDAR
Panel Members

	10
	TRAINING SUB-GROUP
	To support technical training activities of the AMDAR Panel
	
	Develop and collect examples of AMDAR specific case studies illustrating forecast applications
	Nov 2010
	
	Coordinator TrSG

	11
	COORDINATION OF NATIONAL AND REGIONAL PROGRAMMES
	Effective and coordinated assistance to NMHS looking at establishing an AMDAR Programme
	No recent activities for this action item.
	Create a ToR for the Project Leader TC to assist the project leader by prioritizing programme activities.
	1stQ 2010
	
	WMO Secretariat/(SO/AIR) & AMDAR Panel chairman

	12
	IMPACTS/BENEFITS DOCUMENT
	To inform NMHSs, airlines and related industries on the benefits of AMDAR
	No recent activities for this action item.
	Develop short technical Flyer to assist airlines in developing AMDAR systems.
	1st Quarter 2010
	5000
	WMO Secretariat/(SO/AIR) and STSG & Contractor




_______________

ANNEX 5
AMDAR PANEL TRUST FUND
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Please note: Australia’s contribution to the AMDAR Panel for 2008 and 2009 was an in-kind contribution that included the development and provision of the AAAv3 AMDAR software to AMDAR Panel members
_______________
ANNEX 6
WMO Income and expenditure STATEMENT
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ANNEX 7

UPDATED RULES AND PROCEDURES OF THE WMO AMDAR PANEL

DISCUSSION

1. The Meeting will recall that the Eleventh WMO AMDAR Panel Meeting (Petaling Jaya, Malaysia, 19-21 November 2008) agreed on a revision in the basic Rules and Procedures, namely: (a) the ToR for the AMDAR Panel Science and Technical Sub-Group; and (b) the Duties and Responsibilities of the AMDAR Technical Coordinator. 

2. Following the activities related to WMO AMDAR Panel governance issues the position of AMDAR Technical Coordinator was transferred from the WMO AMDAR Panel to the WMO Secretariat as of 1 January 2008 and further integration of the AMDAR into WMO activities, such as World Weather Watch (WWW) Programme and CBS Technical Commission, was initiated by WMO AMDAR Panel and CBS Implementation/Coordination Team (ICT-IOS) at its Fifth session (15-18 September 2008).

3. Referring to the above, there was a need to update the basic Rules and Procedures of the WMO AMDAR Panel including the establishment of a new AMDAR Panel Science and Technical Sub-Group. This was agreed at the 11th Meeting of the AMDAR Panel and the Panel is requested to consider the current Rules and Procedures of the WMO AMDAR Panel (Appendices A to F).
GOAL AND TERMS OF REFERENCE FOR THE WMO AMDAR PANEL

ON AIRCRAFT METEOROLOGICAL DATA RELAY (AMDAR PANEL)

The goal of the Panel shall be to enhance the upper-air component of the Global Observing System of the World Weather Watch through cooperation among Members in the acquisition, exchange and quality control of meteorological observations from aircraft using automated reporting systems.


Recognizing a fundamental principle of WMO to broaden and enhance the free and unrestricted international exchange of data and noting the increasing availability of aircraft platforms with suitable sensors, avionics and communication systems, the Panel is established to take advantage of the opportunity to use these new cost-effective global data sources to better respond to the needs of WMO, WMO‑sponsored programmes such as the WWW, WCRP, GCOS and GOOS, other global programmes such as GEOSS, and to bring potential benefits to end‑users in aviation and other communities.  The Panel is considered necessary to ensure a coordinated approach to the development of AMDAR as an operational global programme with particular benefits in data-sparse areas of the world.


To achieve the goal, the Panel on Aircraft Meteorological Data Relay shall:

1.
Consider the expressed needs of the international meteorological and climatological communities for data from automated meteorological reports from aircraft and initiate action from its members, or others as appropriate, to meet these needs;

2.
Facilitate the coordination of existing national and international programmes of automated meteorological reporting from aircraft so as to optimize the provision and timely exchange of high-quality data at minimum cost;

3.
Propose, organize and implement through the coordination of national and regional efforts, the expansion of the current and future Aircraft Meteorological Data Relay (AMDAR) Programme, to obtain such data particularly in data-sparse areas of the world;

4.
Promote the exchange and dissemination of all appropriate automated meteorological reports from aircraft through the Global Telecommunication System and other systems as appropriate;

5.
Promote the dissemination, exchange and use of information on AMDAR data availability and quality among Members and data providers with a view to initiating appropriate corrective action;

6.
Promote the exchange of information on AMDAR and encourage the development and transfer of appropriate technology;

7.
Ensure that other bodies actively involved in automated meteorological reporting from aircraft are informed of the workings of the Panel and encourage, as appropriate, their participation in the Panel's deliberations;

8.
Make and regularly review administrative arrangements as necessary, including securing the services of a Technical Co-ordinator when necessary;

9.
Promote joint funding arrangements, as appropriate, for the development, implementation and operation of the AMDAR Programme;

10.
Liaise and interact with the Commission for Basic Systems (CBS) regarding further integration of AMDAR into GOS and WMO Integrated Global Observing System (WIGOS);

11
Liaise and interact as appropriate with the relevant sections of the aviation community on issues of common concern such as data acquisition, data management, communications and costs; and

12.
Submit annual progress reports to the relevant WMO constituent body sessions and/or their subsidiary bodies.

MEMBERSHIP AND OPERATING PROCEDURES FOR THE WMO PANEL

ON AIRCRAFT METEOROLOGICAL DATA RELAY (AMDAR PANEL)

The Panel is recognized as a body within the WMO structure, with the endorsement of the WMO Executive Council and anchored to the Commission for Basic Systems (CBS), fostering active cooperation among Members in the implementation and operation of AMDAR as a component of the WWW Composite Observing System.

Members:

Panel members shall be Members of WMO that operate or intend to operate AMDAR programmes and are willing to contribute to the Panel’s activities or the AMDAR Panel Trust Fund.

Observers:

Representatives of any organization or programme actively involved in the use, development, collection or provision of automated meteorological reports from aircraft, or which specifically require such data, may be invited to participate as observers in meetings of the Panel.

Operating procedures of the Panel:

1.
The Panel will normally meet annually.  The Panel will elect a Chairman and Vice‑chairman, from among the representatives of the Panel members, and will appoint working groups as necessary to carry out the agreed work programme of the Panel between sessions.  The Chairman will prepare reports for WMO, as required;

2.
The Chairman may call on representatives of individual Panel members for assistance in matters such as the representation of the Panel at meetings of other bodies, the preparation of reports on specific topics, etc.;

3.
A technical co-ordinator may be appointed to support the work of the Panel.  The costs associated with this position will be supported through contributions to a trust fund;

4.
A biennial budget will be developed and approved by the Panel.  This budget and associated income and expenditure will be reviewed at the annual meeting of the Panel;

5.
The WMO Secretary-General will provide appropriate support to the Panel and manage any trust funds established;

6.
The working language of the Panel shall be English; and

7.
The Panel’s terms of reference, membership and operating procedures shall be reviewed and revised as necessary at the annual meeting.  The Chairman shall prepare recommendations to be distributed before the meeting.

TERMS OF REFERENCE FOR THE WMO AMDAR TRUST FUND

(AMDAR TRUST FUND)
1.
The purpose of the AMDAR Fund is to support the AMDAR Programme and the activities of the Panel on Aircraft Meteorological Data Relay (AMDAR Panel).

2.
The AMDAR Fund is a Trust Fund within the provisions of Articles 9.7, 9.8 and 9.9 of the WMO Financial Regulations (1991 edition).

3.
The Fund shall be managed according to a biennial budget adopted by the AMDAR Panel.

4.
The biennium will correspond to that adopted by WMO. The budget will be constructed according to a format agreed by the Panel, in which all income and expenditures will be identified in general articles and specific chapters.  The format of the budget may be revised by the Panel as necessary.  The budget may take note of other monies and resources made available for support of the operational AMDAR Programme, but which are not included as part of the Fund.  These might include, for example, meeting support provided by WMO VCP contributions, support of conditioned and agreed activities or support in kind. Only those monies placed in the Fund, however, shall be subject to these terms of reference.

5.
The unit of account shall be the Swiss Franc.  When commitments are made, the appropriate funds will be converted, as necessary, to the currency of commitment in at least the amount of the commitment.

6.
The income of the Fund will include:

(i)
Annual voluntary contributions;

(ii)
Funds deposited for specific purposes, hereafter referred to as deposits;

(iii)
Other contributions;

(iv)
Interest on investments as may be made by the Secretary-General in accordance with the provisions of Financial Regulation 12.2; and

(v)
Miscellaneous income.

7.
The fund will be used as agreed by the AMDAR Panel:

(i)
To finance technical and operational support services for AMDAR;

(ii)
To assist in the establishment and operation of programmes of automated meteorological reporting from aircraft;

(iii)
To meet appropriate administrative costs incurred by WMO in providing support to AMDAR Panel activities;

(iv)
To meet other administrative costs including such items as meetings and consultants;

(v)
To purchase specified items of equipment and software; and
(vi)
To support other activities required to meet the basic goal of the AMDAR Panel.

8.
Authority for the disbursement of funds, in respect of contracts and agreements properly concluded, will be delegated to the Chairman of the AMDAR Panel, together with the Secretary-General of WMO, or his representative. The Chairperson of the AMDAR Panel will authorize the Secretary-General of WMO, or his representative to disburse the funds by means of a written communication to the WMO Secretariat.
9.
Where required by their internal regulations, individual contributors to the AMDAR Fund may wish to negotiate additional conditions governing the application, conditions of deposit and disbursement of funds. Such additional conditions shall not inhibit the efficient and proper use of the Fund nor modify the intent of the Fund.  They shall require the acceptance in writing by the Chairman of the AMDAR Panel and the Secretary‑General of WMO or his representative.

10.
The Fund shall be maintained on a continuous basis and amounts standing to the credit of the Fund at the end of any biennial period shall remain in the Fund for use in the subsequent period.

11.
Upon liquidation of the Fund for any reason, the AMDAR Panel shall make provision for the payment of unliquidated obligations and estimated expenses of winding-up business.  It shall then arrange for repayment - to the extent that funds are available and according to the depositors’ instructions - of deposits for which no equipment or services have been received.

12.
At the closure of the Fund:

a. Any remaining surplus after (11) above, shall be distributed among the then AMDAR Panel members in proportion to their total contributions and deposits paid by them to the AMDAR Fund; and

b. Any remaining deficit, including provision for the payment of unliquidated obligations and estimated expenses of winding-up business, shall be met by the AMDAR Panel members in an equitable way, to be decided upon by the AMDAR Panel.

13.
The Fund will be terminated not later than one year after the formal termination of the AMDAR Panel.

14.
All funds credited to the AMDAR Fund, including those for VCP purposes, shall be subject to these terms of reference and to the terms of reference of the AMDAR Panel.

TERMS OF REFERENCE FOR THE WMO AMDAR PANEL

SCIENCE AND TECHNICAL SUB-GROUP (STSG)

1.
Basic Goals of the Sub-Group

The goals of the AMDAR Panel Science and Technical Sub-Group (STSG) shall be to coordinate and provide information on scientific and technical matters relating to AMDAR for Panel members and the wider meteorological and aeronautical communities.  It shall coordinate and where appropriate, undertake activities and investigations into specific matters of scientific and technical value to improve data quality and extend the range of reported meteorological elements.  The Sub-Group will also assist with extending the operational use of AMDAR data.
2.
Membership
2.1 The Sub-Group shall consist of a group of members elected by the AMDAR Panel.
2.2 Sub-Group shall elect a Convenor from amongst its members to have responsibility for:
(a)
Leading and coordinating the activities of the STSG; and
(b)
Reporting back to the AMDAR Panel on the STSG’s activities and achievements.
2.3
The Panel will review the membership on an annual basis taking into consideration the recommendations of the STSG.
3.
Activities
To achieve these goals, the Science and Technical Sub-Group shall undertake the following activities:
3.1..1 Act as a focus for the discussion, review and exchange of scientific and technical matters of relevance to AMDAR.
3.2 Coordinate and facilitate studies or experiments related to AMDAR science and technical activities.
3.3 Advice the AMDAR Panel on scientific and technical aspects of the AMDAR programme.
3.4 Provide guidance and information to agencies undertaking activities in the development of AMDAR sensors and operational systems.
3.5 Provide documentation relevant to AMDAR science and technical activities for publication on the AMDAR Panel Website and other fora where appropriate.
3.6 Provide advice and input to the organization of AMDAR Panel Science and Technology workshops.
3.7
Provide advice and input to the AMDAR Panel Training Sub-Group.
3.8
Provide progress reports to the AMDAR Panel Meetings and seek review and approval.

3.9 Coordinate STSG’s activities with the AMDAR Technical Coordinator.
3.10 Provide support to the Panel regarding the integration of AMDAR into the WMO Integrated Global Observing System.
TERMS OF REFERENCE FOR THE WMO AMDAR PANEL
TRAINING SUB-GROUP (TrSG)
1. Basic Goals of the Sub-group


The AMDAR Panel is recognized as a body fostering active co-operation among members in the implementation and operation of AMDAR as a component of the WWW Global Observing System.  The goals of the Training Sub-group (TrSG) shall be:

(i)
To support technical training activities of the AMDAR Panel. It shall co-ordinate and where appropriate, support training workshops organised by the Panel for the implementation and operation of AMDAR; and

(ii)
To support the CBS-OPAG-IOS activities to set up an implementation plan for training relevant to AMDAR including familiarisation and awareness for the global meteorological community of the availability and use of AMDAR data, its benefits and limitations as a form of basic upper air data in operational meteorology.

2. Membership and Responsibilities
2.1
The Sub-Group shall consist of a group of members elected by the AMDAR Panel.

2.2
The Sub-group shall elect a Convenor from amongst its members to have responsibility for:

(a) Leading and co-ordinating the activities of the TrSG; and
(b) Reporting back to the AMDAR Panel on the activities and achievements of the TrSG.

2.3
The Panel will review the membership on an annual basis taking into consideration the recommendations of the TrSG.

2.4 
Meetings of the Sub-Group will be held in conjunction with AMDAR Panel meetings, otherwise the group works by correspondence.

3. Activities

To achieve these goals, the Training Sub-Group shall undertake the following activities under general guidance from the AMDAR Panel:

3.1 Identify existing training material and programmes, and assess its suitability for technical training activities and for posting or cross-referencing on the AMDAR Panel web site.
3.2 Support technical training workshops organised by the Panel.

3.3 Support the CBS-OPAG-IOS activities to set up a training implementation plan.

3.4 Liaise with and support WMO Members and other appropriate agencies by providing expert information and advice relevant to national and regional training activities.

3.5 Co-ordinate TrSG’s activities with the Science Sub-Group.

3.6 Co-ordinate TrSG’s activities with the Technical Sub-Group.

3.7 Coordinate TrSG’s activities with the AMDAR Technical Coordinator.
3.8 Provide support to the Panel regarding the integration of AMDAR into the WMO Integrated Global Observing System.

3.9 Provide progress reports to the AMDAR Panel and seek review and approval.
DUTIES AND RESPONSIBILITIES OF THE
WMO AMDAR TECHNICAL COORDINATOR

Duties and responsibilities
Under the supervision of the Chief of the WMO Observing Systems Division, the Technical Coordinator will perform the following administrative, technical and scientific duties:

A.
Administrative duties

1. Secretariat lead for the aeronautical observations;
2. Make preparations for holding expert meetings relevant to aeronautical observations (including pre-session and in-session documents), such as the WIGOS Pilot Project for AMDAR, AMDAR Panel Meetings, AMDAR Training Workshops, etc;

3. Assist the Chair of the AMDAR Panel in conducting Panel duties, such as coordinating and monitoring Panel activities, preparation of budget proposals and monitoring of Panel expenditures;

4. Ensure liaison with other relevant programme areas of WMO, in particular the Aeronautical Meteorology Programme (AEMP) on observations relevant for aeronautical meteorological forecasts and warnings;
5. Set up suitable arrangements for notifying appropriate user communities of changes in the functional status of AMDAR programmes;

6. Promote, in close coordination with the Chair of the AMDAR Panel, the development of cooperative AMDAR projects;

7. Represent AMDAR Panel interests at meetings where issues related to AMDAR or other aeronautical observations are under discussion;

8. Promote the timely operational exchange of, an access to, all appropriate AMDAR reports among Members;

9. Supply information about development and applications of automated meteorological reporting from aircraft to WMO Members and other interested users;

10. Provide reports relevant on aeronautical observations to the WMO Constituent bodies sessions, Technical Commissions sessions and their working structure, such as expert teams and working groups;

11. Regularly inform Members and user community on plans and activities related to AMDAR and other aeronautical observations;
12. Maintain WMO website on AMDAR and aeronautical observations up-to-date;
B.
Technical and scientific duties
13. Secretariat focal point for communication and coordination with the industry, such as airlines, aircraft and AMDAR instrument manufactures and communication companies such as SITA and ARINC;
14. Coordinate the design, implementation and operation of the global, near real-time AMDAR system, including the standardization of reporting procedures and formats;

15. Make proposals, as appropriate, for the modification or extension of AMDAR codes and specifications according to user requirements and technical developments;

16. Oversee technical training activities related to the implementation of the global AMDAR programme;

17. Oversee the work of the AMDAR Panel Science Sub-group, the AMDAR Panel Training Sub-group and the AMDAR Panel Technical Sub-group;

18. Promote the timely operational exchange and archiving of all appropriate reports from aircraft among Members and provide technical assistance to Panel projects establishing new AMDAR programmes;

19. Oversee the development and implementation of quality control procedures for automated meteorological reports from aircraft;

20. Coordinate quality monitoring of data generated by AMDAR and prepare reports and analyses;

21. Maintain the focus on suitable AMDAR sensors development and testing, especially the water vapour sensor and make recommendations to the Panel, as appropriate, for future Panel actions relating to operational AMDAR system development;
22. Coordinate with the National Meteorological Services, appropriate ICAO bodies and the airline industry the standardization of reporting procedures and formats for AMDAR reports and sensor data-processing, including new data types such as humidity, turbulence and icing;

23. When requested, provide clarification and resolve AMDAR-related issues among airlines, communications providers and National Meteorological Services; and

24. Carry out other relevant duties as required.



































































































