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_______________
EXECUTIVE SUMMARY
The Eleventh Session of the AMDAR Panel Meeting was held at the Malaysian Meteorological Department, Jalan Sultan, 46667 Petaling Jaya, Malaysia, from 19 to 21 November 2008.
The Panel 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 meeting noted that the USA AMDAR Programme have agreed to provide assistance to those NMHSs considering implementing the WVSS-II water vapour sensor into their AMDAR Programme by providing guidelines based on experience with implementing the WVSS-II water vapour senor on USA based aircraft. The Panel was also informed that USA will report on the performance of the WVSS-II, including an additional two one week field experiment, towards the last quarter of 2009. The Panel agreed that a new ring-fenced line item should be established within the AMDAR Panel Trust Fund called “Technical Support” with an initial figure of CHF 5,000 to assist with projects such as an investigation into the performance of the WVSS-II water vapour sensor.
The Panel discussed the arrangement of meeting proposed between AMDAR Panel members, stakeholders and Airbus. The proposed meeting with Airbus would discuss the future development and implementation of software and humidity sensor implementation on current and future Airbus aircraft.

The Panel agreed to develop a set of guidelines to assist NMHSs in developing their national AMDAR programmes. The Panel also agreed that there is a requirement to provide some funding within the Panel budget to promote AMDAR training. The Panel noted that the AMDAR Training sub-group would provide assistance to Panel members in their development of AMDAR Outreach Programme to promote and develop AMDAR.
The Panel 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 Panel discussed the steps required to fully integrate AMDAR into WMO and WWW (CBS and CIMO) with the long-term objective to have AMDAR activities fully supported from the WMO regular budget. Panel members agreed to coordinate this action with their respective Permanent Representatives (PRs) to establish national strategies. Panel members agreed to work with their respective PRs to put forward a proposal that would examine the full integration of AMDAR into WMO.

The Panel reviewed the outcomes from the CBS ICT-IOS meeting held in Geneva,
15-18 September 2008. The Panel agreed on ICT-IOS Recommendation 7.2.4 “Establishment of new Expert Team on Airborne Observations and revised the terms of reference for ET-AIR. The Panel agreed that the establishment of an ET-AIR within the CBS working structure would mean that the AMDAR Panel Management Group, CBS AMDAR Rapporteur and the Ad-Hoc Steering Group on WIGOS Pilot Project (PP) for AMDAR may no longer be required and some of these functions would be integrated into ET-AIR.
To assist with the integration of AMDAR into WMO structures the AMDAR Panel agreed on a statement that declares that AMDAR is now a mature and operational system.
“Following the assessment of the global availability and sustainability of the provision of AMDAR data for the operations of the NMHSs, the AMDAR Panel declares the AMDAR Programme operational. Currently, this declaration refers to wind, temperature and pressure observations collected through AMDAR systems and in use by the meteorological community. Furthermore, it is recognized that the AMDAR as a GOS observing system component has the potential for expanding its capabilities to increase data coverage and add other observational elements. Following the AMDAR being operational, the AMDAR activities are expected to gradually integrate into WMO WWW Programme, CBS and CIMO structures.”
The Panel agreed with the design of the WIGOS PP for AMDAR developed by the Ad-Hoc Steering Group and agreed that Panel members would support the implementation of PP tasks.
The Final Report of the Eleventh session of the AMDAR Panel Meeting can be accessed at the following web address: http://amdar.wmo.int/Reports.html.

________________
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1 OPENING OF THE MEETING
1.1 The Eleventh Session of the AMDAR Panel Meeting was opened by Dr. Yap Kok Seng, Director of the Malaysian Meteorological Department at 0900 hours on Monday, 17 November 2008 at the Malaysian Meteorological Department, Jalan Sultan, 46667 Petaling Jaya, Malaysia.  Dr. Yap Kok Seng welcomed members of the AMDAR Panel to Malaysia. The list of participants is provided in Annex 1. He noted that the introduction of AMDAR into Malaysia will provide greatly needed upper-air data for Malaysia and the region. He noted that Malaysian and regional AMDAR data would assist with regional NWP, improved weather forecasting and flight safety. Dr. Yap Kok Seng thanked the organising committee and encouraged AMDAR Panel Members to enjoy Malaysia and its people.
1.2 Professor Datin Puduka Dr. Khatijah Mohd Yusoff Deputy Secretary General (Science Services) Ministry of Science, Technology and Innovation Malaysia welcomed the Eleventh AMDAR Panel Meeting and the Fifth AMDAR Science and Technology Workshop to Malaysia. She noted that with the increasing incidence of extreme weather conditions around the globe, meteorological departments everywhere need to be more precise and timely with weather forecasts and thus be able to issue effective early warnings. She also noted that AMDAR would play a vital role in information transformation using numerical forecast models as a supplement to radiosonde and satellite data, particularly for data sparse regions. Professor Datin Puduka Dr. Khatijah Mohd Yusoff also informed the meeting that the Malaysian Meteorological Department is very keen to implement AMDAR to assist with improving meteorological services to Malaysia and also to contribute to the improvement of weather forecasting globally. She wished everyone a successful week and a happy and wonderful stay in Malaysia.
1.3 Dr. Miroslav Ondráš Chief of WMO Observing Systems Division of WMO thanked the Government of Malaysia and the Malaysian Meteorological Department for hosting the Eleventh AMDAR Panel Meeting and Fifth AMDAR Science and Technology Workshop on behalf of the World Meteorological Organization (WMO). He highlighted the most important topics that the meeting was expected to address, including issues related to the future AMDAR Panel workshop programme, guidelines and procedures needed for integration of AMDAR in the context of WIGOS, and the integration of AMDAR into the Commission for Basic Systems. 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.
1.4 Following the opening of the Eleventh AMDAR Panel Meeting, Mr Frank Grooters, AMDAR Panel Chairperson, welcomed the participants to the meeting.  In his statement, he highlighted the most important topics which the meeting were expected address, including the AMDAR BUFR template, the development of a standard AMDAR software specification, the going issues related to the quality of AMDAR observations and the development of suitable water vapour sensor. The Chairman thanked the Malaysian Meteorological Department and Malaysian Government for hosting the Eleventh AMDAR Panel Meeting and the Fifth AMDAR Science and Technology Workshop.
2 ORGANIZATION OF THE MEETING
2.1 Adoption of the agenda
2.1.1 The Panel accepted the AMDAR Panel meeting agenda.
2.2 Working arrangements
2.2.1 The Chairman of the AMDAR Panel informed the Panel 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 Panel agreed on the working arrangements and adopted a

tentative work plan for consideration for the various agenda items. The working documents for the Eleventh AMDAR Panel meeting can be located on the WMO AMDAR website at the following address: http://amdar.wmo.int/AMDAR-Panel-11/DocPlan.html.
3 AMDAR IMPLEMENTATION
3.1 Report on the status of AMDAR Programme and on plans for future activities
3.1.1 It was reported that the volume of data disseminated on the GTS over the last year has levelled off with an average of 240,000 to 250,000 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 software solution for AMDAR as standard part number for all aircraft makes and models. The AMDAR Technical Coordinator (TC) noted that the international success of AMDAR relies on the extensive support and guidance provided by the WMO Secretariat.
3.1.2 It was also reported that the Project of Coordination of AMDAR national and regional programmes high priority project will require the services of a new leader. Mr Stewart Taylor has indicated that he is interesting in taking up the role of the high priority project on Improvement in Data Exchange and Quality Control but would require the development of Terms of Reference and approval of the UK Met Office.
3.1.3 The Panel Chairman reported on the status of the offer made by SpectraSensors Inc (SSI) for the original offer of ten WVSSII sensor made to Panel Members for the special discount price. The Chairman reported that SSI has request a letter from those Panel members yet to take up the original offer, i.e., South Africa, Australia and New Zealand, expressing their interest in the WVSS-II water vapour sensor. The Chairman noted that this expression of interest would not be construed as direct commitment or an obligation to purchase the WVSS-II sensor it would merely be classed as an incentive to SSI to extend the offer to those NMHSs, depending on results of the trials in the USA and Europe.

3.1.4 It was reported that SSI has a current product run of eighty WVSS-II sensors, with 60 of those sensors destined for South-West Airlines. The remaining 20 units would potentially be available to other NMHSs. It was also noted that SSI is willing to sell not only stand alone WVSS-II units but would also consider a package deal that includes certification for certain aircraft models. It was also noted that the USA AMDAR programme would make available the current Supplemental Type Certificate (STC) documentation for the current USA WVSS-II AMDAR fleet, B757 and B737, to other NMHSs.

3.1.5 The Panel was informed that the certification for the new version of WVSS-II sensor will require an update to the original certification for three A319 Lufthansa aircraft and that certification for a particular version of aircraft, e.g. the Airbus A319 (A320 family), might require a different or an updated certification depending on the year of manufacture.

Status of the humidity project
3.1.6 The Panel was informed on the current status of the humidity project from Mr David Helms and Mr Axel Hoff with additional input provided by Mr Stewart Taylor. It was reported that the following engineering changes were implemented in the WVSSII.3 sensor as a result of the testing of WVSSII.2 sensors:
1. Improved Signal Processor and Laser Driver Component Quality:

a. Use of MILSPEC resistors: from 1% to 0.1% tolerance;

b. Use of MILSPEC capacitors:  from 5% to 1% tolerance; and

c. Temperature Coefficient:  from 600-800 PPM/oC to 30 PPM/oC.

2. Improved characterization of pressure/temperature calibration mapping.

3. Improved data quality control/testing and rigorous laser and SEB burn-in regime was implemented (22 days).

4. Added Laser and Component Thermal Isolation:

a. Isolate the Sensor Equipment Box (SEB) from the aircraft skin;

b. Isolate laser head from  the sample cell; and

c. Isolate the gas temperature sensor from the cell wall.

5. Re-design of the gas chamber thermistor.

6. Addition of a SEB external test connection.

7. Improved laser seals:

a. Improved milling and geometry of O-ring seal;

b. Added hermetic connectors; and

c. Added “pinch tube” design for improved seal integrity.

8. Improved laser seal test protocols, including N2 leak test and final 5psi over pressure of laser chamber using He gas.
3.1.7 It was also reported that independent testing results had been completed. ARINC and SSI will conduct a Production Readiness Review (PRR) in late October 2008 for the WVSSII.3 sensor.  With positive PRR determination, SSI will commence full production of 60 WVSSII.3 sensors in November 2008.  Depending on the award of the STCs for the 31 South West Airlines B737-300 and 25 UPS B757 aircraft, installations of the WVSSII.3 will commence around 1 December 2008.  Plans are for a one week field assessment using the University of Wisconsin Cooperative Institute for Meteorological Satellite Studies (CIMSS) mobile test facility, early in the WVSSII.3 deployment (e.g. January 2009), and then conduct a second one week field assessment in spring 2009 once the WVSSII.3 has been installed for over 2-3 months to measure any potential performance drift.
3.1.8 The E-AMDAR Programme will provide a report in the first Quarter 2009 on the performance of the WVSSII.3, although this would be dependant on the delivery of the replacement WVSS-II sensors and the availability of the climate chamber. Mr Stig Carlberg noted that as part of an intercomparison between radiosondes the resolution of the AMDAR profiles could be increased for field trials of the WVSS-II.3 sensor on the three A319 Lufthansa aircraft or other suitably equipped aircraft. The USA report on final testing of the WVSS-II.3, including an additional two one week field experiment, will not be available until the last quarter of 2009. Although a summary report of activities would hopefully be available before the next Panel Meeting.
3.1.9 The Panel was informed that the USA would provide assistance to those NMHSs looking at implementing WVSS-II sensors. The USA would provide the Panel with set of guidelines based on their experience with implementing WVSS-II water vapour. These guidelines would also provide an additional benefit by assisting those NMHSs to communicate the advantages of an AMDAR Programme with water vapour measurement included.
Report of AMDAR Management Group
3.1.10 The TC reported on the AMDAR Panel Management Group (MG) Meeting held on
23 May 2008 at WMO Headquarters in Geneva, Switzerland. It was noted that the Future Work Programme will need to be more aligned to the Panel Work Plan for 2009 to better reflect the work of the Panel. The MG also agreed that any proposal for new action from sub-groups should refer to the goal and objectives of the AMDAR Programme and should be channelled to MG for the inclusion in the draft Panel Work Plan for the next period.
3.1.11 The MG recommended that, as part of the WVSSII and Software Development Project, the representative of Météo-France should contact Airbus to facilitate a discussion with the Panel on the software and humidity sensor implementation, following the meeting between the Panel and SSI, the manufacturer of the WVSSII sensor.
3.1.12 It was also reported that the MG had recommended that the Science Sub-Group (SSG) be broken into two smaller groups, one focusing purely on scientific matters (SSG) and the other focusing on technical issues (Technical Sub-Group, TeSG). The MG would also seek clarification regarding the policy for the AMDAR data. The Panel noted that the recommendation of splitting the tasks of SSG into two separate groups, a Science and a Technical sub-group might have some degree of overlap that could be potentially difficult to reconcile. It also noted that the E-AMDAR management team has been greatly benefiting with the services of a Technical Advisory Group (TAG). It was also recognized that creating an additional sub-group might be difficult with current level of Panel membership and experts available. The Panel agreed to change its current working structure and establish a Science and Technology Sub-Group (STSG) in addition to a Training Sub-Group (TSG). The Panel agreed that during Panel Meetings the new TSSG would have more time to discuss relevant science and technical issues that could report back to the Panel Meeting. The TC will provide necessary secretariat support to the Panel and its subsidiary bodies. The Panel Chairman noted that the new group would require a new chairperson.
3.1.13 The Panel Chairman informed the Panel that the MG would seek clarification regarding the policy for the AMDAR data. The Panel noted that WMO Resolution 40 may not apply to data such as TAMDAR or other data where the data was owned by a third party. It was also noted that in order to improve the integration of AMDAR into WWW and CBS an AMDAR data policy should be developed that included such issues as AMDAR data distribution and ownership and that the WMO legal adviser would assist with evaluating and developing an AMDAR data policy. The Panel agreed that Panel members make available to the Secretariat a report on how AMDAR data is currently applied and used in their respective programmes by the end of December 2008. This information would then be used to develop a unified AMDAR data policy.
3.1.14 The Panel agreed to close the Middle East Pilot Project and establish the North African and Western Asian Pilot Project instead. The Panel Chairman noted his recent contact with the Morocco Meteorological Service and their interest in establishing a National AMDAR Programme. It was reported to the Panel that interest was shown from Royal Air Moroc, through E-AMDAR, in being involved in a local AMDAR Programme. The Panel Chairman will examine whether the Morocco Meteorological Service would be interested in undertaking the role of project leader for the newly formed North African and Western Asian Pilot Project.
3.1.15 The Panel was informed of Kenya’s continued requirement for AMDAR training in the region. It was also informed that the Kenya Meteorological Department was organising a stakeholder’s workshop between the Kenya Meteorological Department, Kenya Airways and other aviation stakeholders and that the success of the workshop would greatly assist with the development of an AMDAR National Programme in Kenya and in the region. The Panel was informed that the South African Meteorological Service was interested in participating at this workshop to provide Kenya Airways with the benefits of an AMDAR Programme in the region. The Panel Chairman requested the Kenya Meteorological Department to formally invite the Panel, WMO and the South African Meteorological Service to the stakeholder’s workshop.
3.1.16 The Panel was informed of a meeting proposal with Airbus to discuss software and humidity sensor implementation. This meeting would be scheduled for the first quarter of 2009. The Panel agreed of the usefulness of such a meeting between the AMDAR community and Airbus in promoting software and humidity development. The Panel agreed that the participation of this meeting should be extended to the airline industry, IATA and a representative of the USA AMDAR Programme. The Panel Chairman reported that a preliminary agenda for the meeting with Airbus was to be established. This agenda would then be forward to a Météo-France representative


organizing the meeting with Airbus. The Panel was also informed of several possible sources of
funding that could be used for the software hardware development on Airbus aircraft, including Single European Sky Air-Traffic Management Review (SESAR) and the Clean Sky Project.
3.2 Action items from the Tenth Meeting of the AMDAR Panel
3.2.1 The MG reviewed the Work Programme and Action Items from the 10th Panel Meeting, Langen, Germany 2007. It was noted that the Future Work Programme will need to be more aligned to the Panel Action Items to better reflect the work of the Panel. The Action Items should also refer to the goal and objectives of the AMDAR Programme. The current work programme is available in Annex 2 and the current status prioritized tasks is available in Annex 3.
3.2.2 The Panel was informed that for action item 18, an impact benefits document in the publication Jane’s Airport Review has been published as an article titled Airlines Help Improve Weather Forecasting. Hard copies of this publication would be made available to the Panel members by the E-AMDAR Technical Coordinator.
3.2.3 The Panel agreed that the Panel’s Action Items would include deadlines and that action items would be reported together with the AMDAR Panel’s Work Plan for 2008 Panel meeting. However, it was suggested that the Action Items and the AMDAR Work Plan should be merged into a single document in 2009. As discussed at the MG meeting the Panel’s work plan would then provide the basis for drafting work plans of AMDAR Panel sub-groups.
3.3 Report on AMDAR issues discussed at the Fifth AMDAR Science and Technology Workshop
3.3.1 Recommendations from the 5th AMDAR Science and Technical Workshop held in the South-East Asian Region, included:
1. The requirements for AMDAR data in this region have to be defined in order to create the incentive of Meteorological Services and National Airlines to cooperate in the start of a National/Regional AMDAR programme;
2. The provision of AMDAR data to NMHSs of the region from visiting aircraft equipped with AMDAR instrument suite from already established AMDAR programme are encouraged as a contribution to WWW (Targeted Data);

3. The potential for AMDAR data from national aircraft needs to be investigated;

3.3.2 Action Items from the Workshop included:
1. The Panel (and its members when applicable) to support the provision of AMDAR data in selected areas in a trial on agreed conditions between airlines and NMHSs concerned and WMO if applicable;

2. The Panel to support the establishment of a national (regional) programme when requested by a member in the region;

3. Malaysian Meteorological Service and Malaysian Airlines to negotiate an arrangement for the establishment of an efficient Malaysian AMDAR programme.

3.4 Reports on activities by the Panel sub-groups

Report on activities by the Science Sub-Group (SSG)
3.4.1 The Panel was informed on the outcomes of the meeting of the SSG. The ongoing field trials of the WVSS-II water vapour sensor are expected to deliver reports from the USA and
E-AMDAR programmes in 2009. The Panel noted that there was still ongoing work required from the SSG to monitor turbulence and icing parameters. The USA AMDAR programme would also investigate the use of turbulence and icing data derived from TAMDAR.
3.4.2 The Panel was also informed of the USA AMDAR programme requires to develop an optimisation system to manage their data. The Panel noted that the SSG would investigate wind and temperature quality specific to a selected number of aircraft types and models to better characterise data quality. It was also noted that there is on-going requirement to investigate the type of GPS AMDAR reference altitude.
3.4.3 The Panel was informed of the recent WMO Workshop on Observing System Experiments and Observing System Simulation Experiments, relevant to AMDAR, held in Geneva, May 2008. The final report of this workshop is available on http://www.wmo.int/pages/prog/www/CBS-Reports/IOS-index.html.
Report on activities by the Training Sub-Group (TSG)
3.4.4 An Eastern European AMDAR Workshop was conducted by the representatives of the Panel and the WMO Secretariat at the Romanian Civil Aeronautical Authority in Bucharest, Romania in November 20-22, 2007.  More than 20 participants from the NMHSs, airlines and aviation authorities of Romania, Bulgaria, Greece, Serbia, Latvia and Bosnia & Herzegovina were in attendance. The Panel was informed of the outcome of the Training sub-Group meeting that agreed on the establishment of a library of training case studies that illustrated the operational use of AMDAR data.
3.4.5 The Panel was informed of the AMDAR training required by NMHSs, aviation authorities and airlines. The Panel noted that for NMHSs there exist 4 distinct levels of training needs that include: (a) training for forecasters, (b) training for NWP, (c) training for managers, and (d) training for Permanent Representatives (PRs). The forecaster training would focus on data access, display and utility in operations. The training for managers and PRs would highlight an introduction to the data source, AMDAR quality and value with the intent to gain their buy-in to use the data.
3.4.6 The Panel  was informed on the status of the US NWS bilateral agreement with Mexico that would potential involve training of forecasters and could assist with the development of AMDAR in the region. The Panel agreed that there is a requirement to find some funding within the Panel budget to promote AMDAR training. The Panel also noted that the TSG should provide assist to all Panel members in their development of AMDAR Outreach Programmes to promote and develop AMDAR programmes.
3.4.7 The Panel agreed to develop a set of guidelines to assist NMHSs in developing their national AMDAR programmes. It was proposed that these guidelines would be in the form of Frequently Asked Questions (FAQs) and would be made available on the AMDAR Panel web site. The starting point for this development would be the “Notes for New Airlines” prepared by the AMDAR TC.
3.5 Status reports on national an regional AMDAR programmes
3.5.1 Established AMDAR Programmes
Australia
3.5.1.1 The Qantas AMDAR fleet contributes approximately 4500 observations per day to the Global AMDAR Programme. The current Australian operational AMDAR fleet, as of October 2008, consists of 25 Qantas B7474nn (AAAv1), 6 Qantas B767-336 (AAAv1) and 5 Qantas B737-838 (AAAv3) aircraft. The Bureau of Meteorology continues to work towards the implementation of a data optimisation system (A-ADOS) to support the expansion and enhancement of the Bureau AMDAR Program. It is expected that the system will be installed and tested in the last quarter of 2008 and become operational in the first half of 2009.
3.5.1.2 Five Boeing B737-838 aircraft have been fitted with the recently developed AAA V3 software.  The roll out over the entire fleet has been delayed so as to coincide with Qantas’ own in-house software update and is expected to be completed by the end of 2008. Plans for upgrading the current B747 and B767 fleets to AAA V3 will be discussed with Qantas in 2009. Discussions with Virgin Blue have continued and Virgin Blue is committed to these discussions regarding an AMDAR software development associated with their new Embraer fleet in early 2009. In October 2008, the Bureau contracted AirDatec for the development of AAAv3 software for Jetstar’s Airbus A320 fleet. A formal approval for an AMDAR AAAv3 software development for Jetstar’s Airbus A320 fleet was given in September 2008 and it is expected that the software will roll out over 2009 on 23 Jetstar A320 aircraft. The Bureau has negotiated a contract with FlyHT/Aeromechanical Services for the delivery of AMDAR data from a single Skytraders A319 aircraft. This aircraft is contracted by the Australian Antarctic Division for inter-continental (Australia-Antarctic) operations with summer operations commencing at the end of 2008.
Canada
3.5.1.3 The current Canadian operational AMDAR fleet consists of 47 CRJ-100/200 and
51 DHC-8-100/300 Air Canada Jazz-operated aircraft. The Jazz AMDAR fleet contributes approximately 35,000 observations per day to the Global AMDAR Program. These observations translate into roughly 5,000 weekly soundings from 54 Canadian airports located coast-to-coast mostly south of 55N and 14 US airports.
3.5.1.4 Air Canada Jazz is adding an average of one CRJ100 per month and the 16 CRJ-705 are still awaiting a decision by Air Canada Jazz. The First Air project to develop an AMDAR-capacity based on TAMDAR/ISAT/Internet failed due to technical and coordination issues. It was determined that First Air’s ATR-42 aircraft are not fitted for a regular AMDAR deployment. A fault in data format is currently being investigated for the CRJ-200 aircraft used by NAV CANADA. NAV CANADA had previously set aside funding for a project to enhance AMDAR to meet aviation requirements for icing and turbulence but no progress was achieve due to the absence of a suitable platform.
3.5.1.5 The Panel was informed that the Embraer aircraft of Air Canada are ACARS equipped and could be a possible candidate for inclusion into the Canada AMDAR programme in the future.
China
3.5.1.6 More Chinese airlines have agreed to participate in the Chinese AMDAR programme over the past year. China Southern Airlines and Shanghai Airlines have joined Air China and Shandong Airlines as the four Airlines participating in the Chinese AMDAR programme. The Chinese AMDAR programme now has fifty-two aircraft transmitting air reports in WOB format or WXM format. The Chinese AMDAR programme, through the Aeronautical Meteorological Data Base System receives


approximately 10000 WOB format and 3700 WXM format Air Weather Reports per day as
recording, as of July 2008. Additionally, the Chinese AMDAR programme has assessed two additional airlines, Hainan Airlines and Xiamen Airlines.
3.5.1.7 The Air Traffic Management Bureau of CAAC (ATMB) provided special fund and invited partners to assist with the development of a Quality Control System for the Chinese AMDAR programme. This system has been test run in Northern China Aeronautical Meteorological Centre at Beijing international airport. The system will also code the air reports in WOB format or WXM format transformed to FM-42 format.
3.5.1.8 The China Meteorological Agency (CMA) has done research on assimilating global AMDAR data into T213, Global Numerical Weather Prediction Model of CMA and Chinese AMDAR data into GRAPES-RUC, Regional Numerical Weather Prediction Model of CMA four times per day, respectively. Northern China Aeronautical Meteorological Centre developed the software to display real-time wind profile and temperature profile to improve aerodrome forecast, aerodrome nowcast and aerodrome warning.
E-AMDAR Programme
3.5.1.9 The E-AMDAR Programme has now access to more than 600 AMDAR-capable aircrafts in seven airlines. Around 450 aircrafts are reporting daily. The network has been expanded within the EUCOS area. During summer 2008 two new airlines started co-operating with E-AMDAR. Thomas Cook Scandinavia (based in Denmark) and Novair (based in Sweden) were integrated. The programme has continued to serve the German weather service (DWD) with hourly profiles at German airports. Discussions have been held with Météo France about a similar service and from 1 September 2008 the observations at selected French airports were increased considerably.
3.5.1.10 Discussions with Finnair regarding their integration into E-AMDAR have continued. The airline is at present in favour but due to the current economical climate can not give enough priority to the necessary development work required, even though this would be paid by the E-AMDAR Programme. Discussions are also being undertaken with Blue1 (based in Finland). This airline covers destinations both in Finland and internationally.
3.5.1.11 The E-AMDAR programme has held discussions with co-operating airlines regarding the possibility of adding “true height” (GPS height) into the AMDAR message. The Quality Evaluation Centre (QEvC) at KNMI in the Netherlands is being upgraded with added functionality including the ability to analyse humidity data and eventually turbulence and icing.
3.5.1.12 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 2007 and 2008, 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.

France
3.5.1.13 French AMDAR programme has four main objectives: (a) increase 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. A contract has been signed between Météo-France and E-AMDAR to increase the number of AMDAR profiles on a selection of airports in France.
3.5.1.14 Météo-France has helped facilitate the relationship between Air France and E-AMDAR for the transmission of Air France data on to the GTS and with the development of new AMDAR data on Air France long haul flights, including French territories. As part of this process, Météo-France initiated the relationship between E-AMDAR and ASECNA at the beginning of 2008 and organised a meeting in Toulouse. Météo-France also contributes financially to the Panel Trust Fund and has provided an expert to attend several meetings as the CBS AMDAR Rapporteur.
Germany
3.5.1.15 DWD and the airline Lufthansa have been participating in the E-AMDAR programme since 1999. The contribution to E-AMDAR and Panel Trust Fund has increased over the years. The measurement data of a humidity sensor (WVSS‑II) on three Airbus A319 are forwarded into the GTS. The units are working continuously. Two of the three sensors have slightly dry biases (between ‑ 10 and ‑ 20 % Rel. Hum.).
3.5.1.16 It is planned to exchange the old WVSS II units by those of the version 2008.  Before that, a prototype will have to be tested in the DWD climate chamber. Within the next years, a number of commercial aircraft will be equipped with humidity sensors. Before a decision about the use of the WVSS II version 2008 is made, it is envisaged by the DWD to make a separate test flight campaign on an aircraft with other humidity equipment. This project would be a good complement to the test operation on the A319 within AMDAR.
3.5.1.17 The Panel was informed that 17 new aircraft would be incorporated into the Lufthansa fleet plus some additional A380 aircraft. These A380 could be AMDAR capable and would commence operations in the last quarter of 2009.
Hong Kong, China
3.5.1.18 Six B-747 aircraft of the Cathay Pacific Airways continued to provide AMDAR data to the AMDAR programme of Hong Kong, China. 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.
3.5.1.19 Hong Kong China is also planning is underway to expand the AMDAR programme of Hong Kong, China to include airbus aircraft of short-haul regional flights of a local airline over the next few years.  A trial will be conducted on a couple of aircraft before implementation.
3.5.1.20 The Chairman requested that the TC contact the Hong Kong China Observatory to request further information on the Hong Kong China Wind shear events detected based on the high-resolution of AMDAR. The TC would then provide this information to the AMDAR Panel Members via the AMDAR webpage.
Japan
3.5.1.21 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
3.5.1.22 No report was received from New Zealand.
Republic of Korea
3.5.1.23 Korean Meteorological Agency (KMA) is currently receiving AMDAR data from 16 B737 and 5 B747 KAL aircraft, with AMDAR observations being transmitted via the Global Telecommunication System. KMA recently increased its fleet B737 in October by 5 additional aircraft to 16 B737. KMA had transmitted the flight level data in baro-altitude format. However, from mid-October 2008, KMA is going to transmit the data in pressure-altitude format in accordance with AMDAR reference by using QNH, as JMA has previously done.  As of 10 June 2007, AMDAR from KMA has been disseminated in FM94 BUFR format via the GTS as a streaming message type.
South Africa
3.5.1.24 AMDAR data is proving to be extremely important source of upper-air information, its importance is arguably higher over Africa as it is, in many regions the only source of upper-air reports. Since reaching maturity in 2004 the Southern African AMDAR programme has been providing over 3,200 reports per day, and is the only source of vertical soundings at a number of aerodromes.
3.5.1.25 At present 31 aircraft (domestic, regional and international) are fitted with the necessary software. European airlines through the E-AMDAR programme have also been contracted to augment the AMDAR data in those regions where SAA has few or no flights.  The programme is continually seeking additional airlines to contribute AMDAR data.
3.5.1.26 There has been no significant expansion in the number of reports or routes during the past few years this is not due to decline in activity, but rather in the fact that there has not been an increase in the number of regionally registered aircraft capable of providing AMDAR data.  AMDAR data is continually being monitored and contact with airlines maintained. It was noted that the South African AMDAR programme is also examining developing quality management system.
3.5.1.27 The USA AMDAR programme offered to provide assistance to the South African AMDAR programme with its implementation of the WVSS-II water vapour sensor. South Africa would like some assistance from an existing AMDAR programme operating water vapour sensors that could provide assistance during the contract negotiations with South African Airways. The Panel agreed to provide documentation and other relevant material to South Africa and recommended that South Africa contact with SSI to seek other relevant information.
United Kingdom
3.5.1.28 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. It was noted that British Airways have indicated that the B-747 fleets will be replaced soon with a combination of


B-777, A340 and the next generation aircraft B-787 and, A-380. It was also noted that without development of software for B-777 (and the next generation aircraft), this upgrade will effect the
E-AMDAR contribution to WMO WWW.
3.5.1.29 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.
United States
3.5.1.30 The US NWS Alaska Region is evaluating TAMDAR data from 10 PenAir Saab 340 aircraft in a year-long assessment ending January 15, 2009. PenAir flights from Anchorage to southwest Alaska, the Alaska Peninsula and Pribilof Islands are providing the data for the assessment. The Weather Forecast Office (WFO) in Anchorage along with the Alaska Aviation Weather Unit (AAWU) and the Anchorage Center Weather Service Unit (CWSU) are participating in the evaluation.  The data is used in day-to-day operations and assessed as to its utility.
3.5.1.31 The participating offices report on the impact these data have on their operations emphasizing its value, strengths and any shortcomings. These reports are written discussions or short examples, or case studies illustrating data use. The assessments may include, but are not limited to, examples of specific weather events where TAMDAR data impacted the forecast process. From these assessment reports, quarterly reports are generated and sent to NWS Headquarters and AirDat, LLC, the data provider. A final report, summarizing TAMDAR utility to forecast operations will be sent to NWS Headquarters and to AirDat, LLC shortly after the conclusion of the assessment.
3.5.1.32 Under a NOAA contract with ARINC and SSI, the WVSS-II was significantly re-engineered in the spring of 2008 to improve the ability of the sensor to accurately measure the gas temperature within the sample cell, reduce risk of non-ambient gas measurements from leaks, and reduce laser drift during operations. SSI completed final updates to the WVSS-II design in May 2008, and conducted a pilot production run constructing 15 WVSS-II sensors in June 2008.  These sensors are being used for STC testing, independent testing by NOAA, and long term testing at the SSI production facility.
3.5.1.33 The NOAA Upper-Air Test Facility tested the performance of the 3 WVSS-II units during the summer of 2008.  Initial test results in July 2008 indicated additional factory calibration was necessary, with degraded performance below 3,000 PPMv. However, the recalibrated SEB units using the September 2008 firmware all showed significant improvement in their ability to measure moisture less than 3,000 PPMv. Once testing is completed by NOAA, the DWD has kindly agreed to conduct additional independent tests using DWD test facilities. Additionally, NOAA is seeking flights of opportunity on research aircraft to assess WVSS-II performance in a real-world environment as compared to a chilled mirror.
3.5.1.34 Production of 60 WVSS-II units will be completed in fall 2008; of these 60 units, 31 will be installed on Southwest B737-300 aircraft, and 25 will replace older WVSS-II units currently flying on United Parcel Service B757 aircraft, with 4 spare units available. SSI is coordinating the necessary STC documentation for the B737 and B757 aircraft for WVSS-II, which is expected to be obtained in late 2008.  Installations of production WVSS-II units on Southwest and UPS aircraft will occur in the late winter 2008-2009.
3.5.1.35 The Panel was informed of that a future USA optimisation system would potentially provide AMDAR observations outside the USA area operations. The meeting was informed that the USA AMDAR programme would investigate the problem of US based aircraft using European (EU) identifiers and would attempt to rectify this problem through the ARINC contract.
3.5.2 New, emerging and potential AMDAR programmes 
Brazil
3.5.2.1 Brazil has approved the Brazilian ATM Operational Concept last May. It includes the automated downlink of aircraft meteorological data. Its implementation is scheduled to be developed until 2010.
Chile
3.5.2.2 No report was provided by Chile.
Malaysia
3.5.2.3 The availability of initial data is very important for regional Limited Area Numerical Weather Prediction (NWP) Models the MM5 and VWRF to make accurate forecast, however upper air data for this region is scarce, the South East Asian region or ASEAN is surrounded by oceans, to the east is the Pacific Ocean, to the west is the Indian Ocean where there are very little or no observation data at all. Malaysia certainly requires more of data both spatially and temporally and the observations from AMDAR are one of the very important upper air data source, and Malaysia plans to work with airlines in Malaysia to implement national AMDAR programme.
Singapore
3.5.2.4 No report was provided by Singapore.
3.5.2.5 The meeting was informed by IATA representative that he would provide information to Singapore Airlines on the benefits of developing an AMDAR programme. A copy of the AMDAR Airline Questionnaire would also be provided to the airline.
India
3.5.2.6 The Panel was informed on the Indian Meteorological Departments (IMD) intent to use a three step approach to develop an Indian AMDAR programme. It was reported that the initial Lufthansa profiles provided by E-AMDAR for the 15 day experiment were made available to IMD/NCMRWF under the special agreement. These observations were assimilated into the NCMRWF T80 data assimilation-forecast system along with other operationally archived observational data sets to assess the impact of these AMDAR observations on NWP. These observations are found to have some positive impact on NWP system.
3.5.2.7 The Panel was informed that IMD has held initial discusses with Air India and provided the AMDAR Panel with filled Questionnaire. IMD is intending to undertake a contract with E-AMDAR for the provision of AMDAR data made available from E-AMDAR aircraft.
ASECNA
3.5.2.8 ASECNA’s AMDAR programme is being slowly put into place with ASECNA involvement in AMDAR starting in 2002. The ASECNA project aims at using AMDAR data to improve weather forecasts destined for aeronautical users. AMDAR data is needed in the ASECNA area to help local weather forecasters to locate areas of low wind shear. The informal meeting in Toulouse agreed that an official agreement, concerning the development of the Air France A330 fleet as well as subsequent data provision, should be signed by ASECNA and E-AMDAR in order to facilitate the co-operation. Mr Stig Carlberg prepared a draft of this agreement which was submitted to ASECNA for comments in June 2008.
Kenya
3.5.2.9 Kenya Airways (KQ) flies to more destinations in Africa than any other African airline. Kenya has several airports, which include three international airports strategically placed around the country. If a good number of the KQ aircraft could be fitted with AMDAR software it would significantly increase the amount of upper air data available, not only in the in Kenya but many parts of Africa. There is, therefore, a need to seek new observational methods to collect upper-air data not only in Kenya but also for the region. AMDAR data has proved to be very useful in other parts of the world and can also be of great benefit for Kenya.
3.5.3 New Technologies 
Integration of routine Aircraft measurements into a Global Observing System (IAGOS)
3.5.3.1 The IAGOS Project is transitioning from a scheme of individual research projects into a sustainable infrastructure with enhanced measurement capabilities, global coverage, and real-time data transmission. This will not only benefit long-term climate and air quality research, but also will provide timely data for weather forecasting.
3.5.3.2 The IAGOS European Research Infrastructure (ERI) project proposes to establish a sustainable distributed infrastructure for global observations of atmospheric composition from a large fleet of in-service aircraft. This will be achieved by installing autonomous instrument packages aboard initially 10-20 long-range aircraft of internationally operating airlines. IAGOS-ERI will provide high quality in-situ observations of greenhouse gases and reactive gases, aerosol, and cloud particles in the tropopause area, which is not adequately resolved by remote-sensing from space and, on the other hand is one of the most sensitive areas for climate change. At the same time, IAGOS-ERI will provide detailed vertical profiles in the troposphere, which are of paramount importance for predicting changes in local and regional air quality and its causes.
3.5.3.3 This new project, supported by Framework Programme 7 of the European Union, started in September 2008.  Its aims are to define the legal status of the infrastructure, to define how it will work operationally, and complete the minimal technical development that will permit the start of operations. Under the last objective, appears the construction of a prototype of the Real-Time Transmission Unit (RTTU) and its certification. This task should follow shortly after the study on the RTTU interface with Satellite Communications (SATCOM) and be completed by the end of 2010.
3.5.3.4 The Panel noted that the WMO Observing Systems Division (OSD) would be the point of contact within WMO for support with meteorological observations collected by IAGOS. OSD would assist with the coordination activities related air quality data within the WMO.
4 FINANCIAL AND ADMINISTRATIVE MATTERS
4.1 Status of the AMDAR Panel Trust Fund and review of related matters.
4.1.1 The Panel was informed that the report on the status of the Panel Trust Fund would be combined with the report on the Budget for 2009-2010.
4.2 Future AMDAR Panel Work Programme
4.2.1 The draft of the Panel’s future Work Programme is based upon action items identified at the Tenth AMDAR Panel Meeting and on new items arising at the MG Meeting and the Ad-hoc Steering Group Meeting on the WIGOS Pilot Project for AMDAR. It was reported that the Work Programme should place additional emphasis on the following major activities:
· Update the existing AMDAR best practices and documentation to reflect the rapidly developing and expanding AMDAR observing system, including:

· AMDAR Reference Manual; and

· ARINC 620 V4 Software specifications;

· Guidelines for the establishment of AMDAR national/regional programme;
· Support of national programmes to the WMO WWW Programme by providing percentage of AMDAR data from outside national territory to the GTS.

· Prepare new documents/flyers including:

· Information for airlines with a brief description and benefits;

· A comprehensive document with description, functions responsibilities and benefits to potential stakeholders; and
· A meteorological data impacts document for the scientific community.
4.2.2 The Panel noted that the high priority project of Co-ordination of national and regional programmes (CNRP) does not have currently a project leader (see paragraph 3.1.2). AMDAR TC will develop the TOR of CNRP leader for approval by the Chairman. Mr Carl Weiss (USA) continues in the role of convenor of the TSG. The Panel was informed that Mr Axel Hoff agreed with the proposal to undertake the leadership of the newly formed AMDAR STSG. Terms of Reference of the newly created STSG are in Annex 4.
4.3 Budget for 2009-2010
4.3.1 As with previous years, the Secretary-General distributed a circular letter earlier in the year to all WMO Members in which he informed on the AMDAR Panel achievements, the current AMDAR Panel work programme and requested Members to make a contribution to the AMDAR Trust Fund (TF) for the period 2008-2009 to assist the Panel by supporting consultants to carry out specific AMDAR high priority projects. Contributions for 2008 as of 3 October 2008 amounted to CHF110,917. The final balance of the TF at the end of 2008 would be higher than budgeted for at the last Panel Meeting.
4.3.2 The Panel was informed of a clerical error in the Budget document from the 10th AMDAR Panel Meeting. The Panel was also informed of the revised trend in actual and an estimated end-of-year balance of the TF, excluding Data improvement and ARINC 620 development (ring-fenced items). Therefore the balance for 2007 was higher than presented at the 10th Panel Meeting.
	Year
	2000
	2001
	2002
	2003
	2004
	2005
	2006
	2007
	2008 (E)
	2009

(E)
	2010

(E)

	Balance

(CHF1000)
	173.8
	134.1
	114.4
	234.9
	238.5
	301.3
	417.5
	588.3
	715.3
	615.1
	554.9


(E – Estimate)
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 5.
4.3.4 The Panel Chairman noted that the current ring-fence items have been in existence for some time and may require re-evaluation by the Panel. The Panel was informed that the Data Improvement could potentially be used for improving AMDAR humidity software. The Panel also noted that there are a number of Panel members that are re-evaluating their current level of contributions to the TF. As a result there will be less and less funding available for AMDAR activities.
4.3.5 The Panel was informed by members that the full integration of the AMDAR (including the financial support from the WMO Regular Budget) would be required in the future. This would, however, depend on the support from WMO Members. In this regard, Panel members should coordinate this action with their respective PRs to find out what is their national strategy. The Panel members agreed to work with their respective PRs to put forward a proposal that would examine the full integration of AMDAR into WMO. The AMDAR Panel noted that this requires stepwise integration of AMDAR into WWW and CBS/CIMO structures (see paragraph 5.1.7).
4.3.6 It was noted that the AMDAR Panel Trust Fund (see Annex 6) should assist with the investigation into the performance of the WVSS-II water vapour sensor. The Panel agreed that a new ring-fenced line item be established within the TF called “Technical Support” with an initial figure of CHF 5,000 to assist with such projects. 
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 discussed proposal and agreed on the updated Rules and Procedures (see Annex 7)
4.5 Election of officers
4.5.1 The Panel re-elected Mr Frank Grooters as the AMDAR Panel Chairperson and
Mr XU Jianliang as the Vice-Chairperson.
5 ANY OTHER BUSINESS
5.1 Report from CBS ICT-IOS 
5.1.1 The Panel reviewed the outcomes from the CBS ICT-IOS meeting held in Geneva,
15-18 September 2008. The Panel was informed of the status of the surfaced based component of the GOS, the implementation plan for the evolution of the surface and space-based sub-systems of the GOS (EGOS-IP), the Vision for the GOS in 2025 and the AMDAR relevant recommendations for the submission and consideration by CBS-XIV in March 2009.
5.1.2 The Panel noted that AMDAR has had input into the EGOS-IP for sometime through the Panel Chairman and TC. The Panel was also informed that if AMDAR was considered operational then changes could be made to the EGOS-IP at the next OPAG/IOS ET-EGOS.
5.1.3 The Panel agreed that there are a number of recommendations for submission that currently, or could, be included in the AMDAR Panel’s work plan, including ICT-IOS Recommendation 7.2.7 “Support of Generic software Solution” and 7.2.8 “Collection and distribution of AMDAR data”.
5.1.4 The Panel noted for Recommendation 7.2.8 and 7.2.9, a statement would be required from the Panel and its members that declared that the best practices of an operational AMDAR Programme would examine additional coverage of AMDAR data to be provided to the GTS as a contribution to WWW Programme.
5.1.5 The Panel agreed that ICT-IOS Recommendation 9.2.4 k “AMDAR optimization” should not only include the USA AMDAR Programme but it should encourage all AMDAR programmes to provide data outside their areas of operation if their aircraft are AMDAR equipped.
5.1.6 The Panel agreed on ICT-IOS Recommendation 7.2.4 “Establishment of new Expert Team on Airborne Observations” with small changes to the draft TOR as it was proposed by the ICT-IOS.  It was noted that the TOR for the Panel and the TOR for the ET-AIR would not be in conflict. The

Panel agreed that the establishment of an ET-AIR within the CBS working structure would mean that the AMDAR Panel Management Group, CBS AMDAR Rapporteur and the Ad-Hoc Steering Group on WIGOS PP for AMDAR may no longer be required and be integrated into ET-AIR. The Panel will submit revised TOR (see Annex 8) to ICT-IOS Chairperson for its consideration and submission to CBS-XIV.
5.1.7 The Panel considered the Establishment of new ET-AIR within the CBS working structure as a next step in a full integration of AMDAR into WMO and WWW (CBS and CIMO) structures. It was noted that the first step of integration was completed by the establishment of the AMDAR TC within the WMO Secretariat, even if temporarily funded through the AMDAR TF. The third step is being taken by the involvement of AMDAR experts in the existing CIMO working structure, namely the CIMO ET on Upgrading the Global Upper-Air Network. The fourth step would be a provision in the Secretariat regular budget for the AMDAR TC in the next financial period. The last step would be the long-term objective to support fully AMDAR coordinating and development activities from the WMO regular budget.
5.1.8 To assist with the integration of AMDAR into WMO structures the AMDAR Panel agreed on a statement that declares that AMDAR is now a mature and operational system (see Annex 9).
5.2 AMDAR WIGOS Project
5.2.1 The Panel was informed on the activities of the Ad-Hoc Steering Group for the WIGOS Pilot Project for AMDAR (PP). The Ad-Hoc Steering Group considered the sustainability of the AMDAR measurements within the GOS and WIGOS an important part of the integration process. The Meeting developed a set project goals and objectives for the PP, to assist with the integration of AMDAR into WIGOS.
5.2.2 The Panel was also briefed on the status of the WIGOS and WIS activities including the structural and organisational change of the WMO Secretariat.
5.2.3 The Panel agreed with the design of the PP developed by the Ad-Hoc Steering Group and agreed that Panel members would support implementation of PP tasks. The list of prioritized tasks is available in Annex 10.
6 CLOSURE OF THE SESSION
6.1 The Panel agreed that the 12th Panel Meeting will be held in Toulouse, France from Tuesday, 17 to Thursday, 19 November 2009.

6.2 The Meeting was closed at 1240 hours on Friday, 21 November 2008.
______________
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ANNEX 2

AMDAR PANEL WORK PROGRAMME

CO-ORDINATION OF NATIONAL AND REGIONAL AMDAR PROGRAMMES

· Middle East Project is closed.

· Establish a new pilot project that encompasses the North African and Western Asia regions.  This would involve examining training, implementing and/or extending the national efforts in the region with the aim of developing a Regional AMDAR Programme.
· Establish a new pilot project that encompasses areas of the South-West Pacific.  This would involve examining training, implementing and/or extending the national efforts in the region with the aim of developing a Regional AMDAR Programme.  That existing AMDAR Programmes in that region (Australia and New Zealand) be encouraged to extend the coverage of their national programmes in the region;

· Provide support to existing AMDAR Programmes and ensure that the level of cooperation is maintained between the different national and regional programmes as they continue to grow and engage new airlines and improve domestic and long haul coverage through targeting and optimization;

· Assist the newly formed AMDAR Programmes, such as Hong Kong, China, Japan, China and the Republic of Korea as they consolidate and expand;

· Provide assistance to the ASECNA group of 15 countries plus Ghana and Nigeria and other African countries such as Kenya and Ethiopia as they develop the infrastructure to receive and use AMDAR data provided by E-AMDAR;

· Provide support to all NMHSs that have previously indicated their intention to develop new programmes or are still contemplating developing their own programme; and
· Take the initiative through the Training Sub-group to help coordinate training programmes in collaboration with Regional Associations, other WMO agencies and NHMSs for courses in the awareness and familiarization of AMDAR data, development of operational AMDAR observing systems and the operational use of data.
· Through the Science Sub-group:

(a) Lead and coordinate projects for the development of onboard software using the ARINC 620 V.4 characteristic to suit as many of the numerous aircraft types and configurations as possible in order to provide software at minimum cost to airlines and meteorological services;

(b) Under alternative AMDAR systems, continue to work with, encourage and assist the independent AMDAR-like systems including TAMDAR and AFIRS currently undergoing trials or under development in the USA, Canada and
E-AMDAR/France;

(c) Continue to monitor results and assist those countries (USA, E-AMDAR/ Germany) that are leading and participating in the flight testing, certification and operational evaluation of the WVSS-II water-vapour sensor; and

(d) Continue to maintain a good working relationship with sensor manufacturers including contacts aiming at resolving sources of temperature errors from reporting aircraft.

IMPROVEMENT IN DATA EXCHANGE AND QUALITY CONTROL
· As well as upgrade the AMDAR Reference Manual, examine the possibility of translating and printing the AMDAR Reference Manual in languages other than English and French as appropriate;

· Continue to encourage and assist members’ efforts to improve the quality of data exchanged on the GTS;

· Continue to improve the temporal and spatial coverage of AMDAR data as recommended by the CBS OPAG ICT/IOS;

· Undertake a study to determine the current potential coverage available from all existing AMDAR aircraft whether configured for reporting or not;

· Continue updating the database containing information on compatible avionics hardware, software and aircraft types;

· Continue to monitor and support the development of new measurements and sensors including humidity, icing and turbulence;
· Through the Science Sub-group, continue to review the basic scientific principles behind new types of observations and other matters relating to scientific aspects of measurement and operational use of data; and
· Continue to work with airlines and sensor providers to determine causes for basic temperature errors, in particular to complete a study on and make recommendations concerning the impact of smoothing algorithms on temperature and wind bias.
________________

ANNEX 3

CURRENT AMDAR PANEL ACTION ITEMS

	 
	Programmes/Projects/
	Recent Activities
	Future Activities
	Deadline for action
	Responsible

	 
	Activities
	 
	
	
	

	 
	 
	 
	
	
	

	1
	ONBOARD SOFTWARE DEVELOPMENT
	- Australian Bureau of Meteorology developing the AAAv3 for the Australian AMDAR Programme.
	- Develop of onboard software using the ARINC 620 V.4 characteristic and AAAv3 specification to suit as many aircraft as possible.
	Ongoing
	AMDAR TC to lead and coordinate with SSG

	 
	 
	- KNMI working with KLM examining the possibility of using the newly developed AAAv3 software on KLM 767 and 747 aircraft.
	 
	 
	 

	2
	MIDDLE EAST PILOT PROJECT
	- No recent activities for this action item.
	- Close Project.
	Jul-08
	AMDAR Panel

	3
	NORTH AFRICAN AND WESTERN ASIA PILOT PROJECT
	- New project to examine the development of the North African and Western Asia AMDAR Programme.
	- Contact regional focal points for their input into the development of regional AMDAR Programme for North Africa and Western Asia.
	 
	 

	 
	 
	 
	- Global monitoring centres to assist with routine monitoring during evaluation and operational phases.
	Pending
	Pending

	4
	WEB SITE
	- New AMDAR Panel Webpage completed and incorporated into WMO web structure Sept 2007.
	- Modify the AMDAR Panel Webpage to include only AMDAR technical/science/training information.
	End 2008
	AMDAR TC

	 
	 
	 
	- Use the existing WMO webpage to record information such as preparation for meetings and reports.
	Jun-06
	WMO Secretariat

	 
	 
	 
	-  Remove the Forum from the Webpage and use existing AMDAR Forums, such as the GSD.
	Jun-06
	WMO Secretariat

	5
	IMPROVE DATA COVERAGE
	- No recent activities for this action item.
	- Undertake a survey of potential coverage of existing non-reporting aircraft whether AMDAR configured or not for Europe and South-West Pacific.
	End 2008
	AMDAR TC, Chairman and Panel Members

	6
	DATA QUALITY MONITORING, CONTROL AND EXCHANGE
	- Global, regional and national monitoring centres continue to improve AMDAR monitoring. 
	-  Encourage and assist global, regional and national monitoring centres.
	Ongoing
	AMDAR TC and AMDAR
Panel Members

	 
	 
	 
	-  Collaboration between Panel members, monitoring centres and airlines.
	Ongoing
	AMDAR TC

	 
	 
	 
	-  Assist Panel members with global data exchange.
	Ongoing
	AMDAR TC

	7
	EXISTING AMDAR PROGRAMS
	- Cooperation continues between existing AMDAR Programs.
	- Cooperate and collaborate with existing AMDAR programs to improve effectiveness.
	Ongoing
	AMDAR Panel

	8
	NEW AMDAR PROGRAMMES -  [Chile, Central & West Africa (ASECNA)]
	- Ongoing monitoring and support provided by AMDAR TC and Panel Members.
	- Monitor and provide technical support.
	Ongoing
	AMDAR TC and AMDAR
Panel Members

	9
	POTENTIAL NEW NATIONAL & REGIONAL PROGRAMMES - [(RA I - Kenya, Mauritius & Morocco)
	- AMDAR Panel Members and the Technical Coordinator have continued to provide support for new and regional programs.
	- Follow-up on recent new initial contacts and to prepare letter to relevant Permanent Representatives.
	Ongoing
	AMDAR TC and
WMO Secretariat

	 
	(RA II - India, Iran, Pakistan, Thailand, Russian Federation & United Arab Emirates)
	 
	 - Coordinate the activities of new and regional programs.
	Ongoing
	AMDAR TC and AMDAR
Panel Members

	 
	(RA III – Argentina & Brazil) (RA IV - Central America and the Caribbean countries & Mexico)
	
	- Encourage countries to consider new programs.
	Ongoing
	Panel Members

	 
	(RA V - Malaysia, Singapore & South-West Pacific counties) (RA VI - Austria, Bulgaria, Croatia, Czech Republic, Hungary, Iceland, Ireland, Italy, Poland, Portugal, Romania, Spain & Ukraine)]
	 
	- Provide information and support to potential new national and regional programs.
	Ongoing
	AMDAR TC and AMDAR
Panel Members

	10
	ALTERNATIVE AMDAR SYSTEMS - [TAMDAR (US) and AFIRS (Canada)]
	- Progress continues on the development and monitoring of alternative AMDAR systems.
	-  Provide information, monitor progress and participate with system development and evaluation.
	Ongoing
	AMDAR TC and AMDAR
Panel Members

	11
	COOPERATION WITH INDUSTRY
	- The AMDAR Panel continued to work closely with the aviation industry.
	- Continue building contacts and to cooperate with aviation industry.
	Ongoing
	AMDAR TC and AMDAR
Panel Members

	 
	 
	 
	- Invite instrument manufacturers to TECO.
	Sep-08
	AMDAR TC and AMDAR
Panel Members

	12
	SCIENCE SUB-GROUP 
	- The SSG continue to work on the development of new sensing systems.
	- Assist and coordinate development efforts for new sensing systems (humidity, turbulence, and icing).
	Ongoing
	AMDAR TC and SSG

	 
	 
	 
	- Undertake studies on data quality issues (requirements for wind quality flag, dependence of temperature bias on aircraft type, water vapour data quality).
	Ongoing
	AMDAR TC and SSG

	 
	 
	 
	- Evaluate operational use & impacts of new observations (water vapour, turbulence and icing).
	CBS ET-EGOS investigating
	CBS ET-EGOS investigating

	13
	TRAINING SUB-GROUP
	- TSG has examined the training capabilities within the USA NWS.
	- Identify Panel capabilities and the need for external assistance.
	Ongoing
	CBS Rapporteur

	 
	 
	 - Report of the TSG Lead is attached to the report.
	-  Develop strategies to engage Regional Associations and other WMO bodies.
	Ongoing
	TSG

	 
	 
	 
	-  Identify existing training tools suitable to adapt to AMDAR requirements.
	Ongoing
	TSG

	 
	 
	 
	-  Assist coordination of technical training workshops.
	Ongoing
	AMDAR TC, Chairman
and TSG

	14
	COORDINATION OF NATIONAL AND REGIONAL PROGRAMMES 
	- No recent activities for this action item.
	- Create a ToR for the Project Leader TC to assist the project leader by prioritizing programme activities.
	Jul-08
	AMDAR TC

	 
	 
	 
	- Prioritizing programme activities.
	Ongoing
	AMDAR TC and
Project Leader

	 
	 
	 
	- Project leader and Panel members to commence implementation.
	Pending resources
	AMDAR TC and
Project Leader

	16
	AMDAR REFERENCE MANUAL 
	- No recent activities for this action item.
	-  Science Sub-group to collect and collate material for future update.
	Ongoing 
	SSG



	 
	 
	 
	-  Submit to Panel for review.
	Ongoing 
	AMDAR Panel 

	17
	SHORT TECHNICAL FLYER 
	- No recent activities for this action item.
	- Incorporate this action item with Impact/Benefits Document.
	Closed
	AMDAR TC

	18
	IMPACTS/BENEFITS DOCUMENT
	- No recent activities for this action item.
	- Develop easy-to-read impacts/benefits document for NMHSs and airlines based on Steward Taylor’s Article.
	End 2008


	AMDAR TC and SSG



	 
	 
	 
	- Develop short technical Flyer to assist airlines in developing AMDAR systems.
	End 2008
	AMDAR TC and SSG



	19
	AMDAR DATA REQUEST              
	-  E-AMDAR is now provided data for Singapore and is examining the providing data to India as part of a Data Agreement Between E-AMDAR and Indian Met Service.
	- As opportunities arise, coordinate &/or implement targeted AMDAR obs.
	On request
	AMDAR TC to coordinate with
AMDAR Panel Members

	20
	DATA DISPLAY SOFTWARE
	- ASECNA and GSD are working on a commercial agreement to display AMDAR data locally.
	- Investigate AMDAR capable display systems and software.
	Closed
	AMDAR TC

	21
	PARTICIPATE IN WMO OPAGS, ETs AND RELATED ENTITIES
	- AMDAR Panel attended relevant meeting and workshops to ensure Panel involvement.
	-  Monitor meeting plans for WMO and relevant organizations to ensure Panel involvement.
	Ongoing
	TC, Chairman and Secretariat

	 
	 
	 
	- Experts to participate and/or PREPARE documentation.
	 
	 

	22
	INFORMATION TO PANEL MEMBERS
	- Previous minutes of the AMDAR Panel Management Group Meeting were provided to AMDAR Panel Members.
	-  Inform Panel members within 2 months following this meeting about the updated budget Tables and the Status Report of Prioritized Tasks for the next inter-sessional period.
	End of July 2008
	AMDAR TC


_______________

ANNEX 4
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 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; AMDAR training targets may include candidate airlines and civil aviation authorities; 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.
_______________
ANNEX 5
WMO Income and expenditure STATEMENT
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AMDAR PANEL TRUST FUND
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Annex 7
RULES AND PROCEDURES OF THE WMO AMDAR PANEL

Goal and terms of reference for the WMO 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 climatologically 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:
i. 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
ii. 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.
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; and
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.
_______________

Annex 8
Revised Terms of Reference of CBS OPAG IOS ET-AIR:

a) Coordinate with the AMDAR Panel to develop a harmonized AMDAR work plan;

b) Review and report to CBS on the AMDAR Programme activities including the integration of AMDAR into WIGOS;

c) Develop future governance for the AMDAR Programme;

d) Steer the implementation of the WIGOS AMDAR Pilot Project;

e) Develop a data policy for AMDAR;

f) Develop standard practices for AMDAR;

g) Provide input into the GOS IP for AMDAR; and
h) Report on training requirements and activities for AMDAR.
_____________
Annex 9
DECLARATION ON AMDAR OPERATIONAL ACTIVITIES


Following the assessment of the global availability and sustainability of the provision of AMDAR data for the operations of the NMHSs, the AMDAR Panel declares the AMDAR Programme operational.  Currently, this declaration refers to wind, temperature and pressure observations collected through AMDAR systems and in use by the meteorological community. Furthermore, it is recognized that the AMDAR as a GOS observing system component has the potential for expanding its capabilities to increase data coverage and add other observational elements. Following the AMDAR being operational, the AMDAR activities are expected to gradually integrate into WMO WWW Programme, CBS and CIMO structures.

________________

Annex 10
PRIORITIZED TASKS

WIGOS PILOT PROJECT FOR AMDAR 

	Sub Project
	Objective
	Who
	Action
	Deadline
	Cost (CHF)

	1.
	Development of a BUFR Template for AMDAR 


	Dean Lockett 

(Jitze v.d. Meulen, Stewart Taylor, Magali Stoll and Dave Helms) in collaboration with the ET-DR&C Validation Centres (to be nominated)
	1. Investigate the various versions of BUFR templates for AMDAR and their elements currently in use by national and regional AMDAR Programs.  Provide specification to ET DR&C;

2. Develop a standardised BUFR Template for AMDAR that includes all the new extensions supporting parameters for AMDAR;

3. Validation of the AMDAR BUFR Template; and

4. Approval of the AMDAR BUFR Template.


	1 & 2. Q3 2008

3. Q4 2008

4. Q1 2009 
	20K (2008)

	2.
	Application of WMO Metadata relevant to AMDAR


	(Frank Grooters)
Contractor TBD under the guidance of the AMDAR Panel Chairperson, ad-hoc support from WIS Project Office, IPET-MI


	1. Classify components of metadata associated with AMDAR.  In particular, identify metadata needed for describing data and products, metadata needed for usage of data and metadata needed for the operation of the AMDAR observing system;

2. Identify metadata for quality control and administration.  Also identify relevant policies for the sharing and usage of the metadata, data and products;

3. Describe the metadata utilising WMO profile of ISO 19115 to ensure appropriate compatibility with WIS and WIGOS; and

4. Create examples and best practice guides for inclusion in the AMDAR Reference Manual and relevant CIMO documents.
	1. & 2. Q4 2008

3. Q1 2009

4. Q4 2009
	20K (2009)

	3.
	Development standardised procedure for Quality Management of AMDAR data


	Jitze v. d. Meulen
E-AMDAR QEv in coordination with the AMDAR Science Sub Group, other AMDAR Data Monitoring Centres 
	1. Examine the requirements for Quality Monitoring and Quality Assurance of AMDAR Data;

2. Develop a Quality Framework and procedure in support of high quality AMDAR Data to users; and

3. Identify potential AMDAR archive centres (DCPCs for WIS).
	1. Q4 2008

2. Q3 2009

3. Q4 2009
	10K (2009)

	4.
	Validation and preparation for intercomparison of available Water Vapour sensor performance

	Dave Helms

E-AMDAR Programme in coordination with CIMO 

ET-UASI


	1. Perform calibration and flight test and report; and,

2. Organize preparatory meeting to define the rules and procedures for the intercomparison of AMDAR and other upper-air data.

3. Take part in the WMO Radiosonde Intercomparison, China, 2010
	1. Q2 2009

2. Q3 2009

3. Q2 2010
	40K (2009)

40K (2010)

	5.
	Update of the AMDAR Reference Manual, WMO-No.958


	(Frank Grooters)
Contractor TBD under the guidance of the AMDAR Science Sub Group, CIMO Rapporteur


	1. Review those sections of the AMDAR Reference Manual as identified (ensure the full suite of water vapour sensors and their measurements are included, turbulence and icing and future requirements for AMDAR;

2. Update to both technical and scientific components of the AMDAR Reference Manual and propose changes to the CIMO Guide; and

3. Incorporate input from other sub projects.

4. Draft new version of AMDAR Reference Manual


	1. Q4 2008

2 & 3. Q3 2009

4. Q4 1010
	25K (2009)

25K (2010)

	6.
	Development of the framework for generic software specification for AMDAR  


	(Frank Grooters)

Contractor TBD under the supervision of Stewart Taylor in coordination with AMDAR Panel Technical Sub-Group, Aviation Industry Groups.


	1. Review all versions of current software specifications currently in use by operational AMDAR Programs; and

2. Provide framework for the development of the generic software solution for AMDAR.
	1. Q1 2009

2. Q4 2009
	10K (2009)

20K (2010)


___________________
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Rev. AMDAR Only 2003-2006

				AMDAR TRUST FUND: INCOME AND EXPENDITURE (Actual Jan 2003 - June 2005, Projected Jul 2005-Dec 2006)

				Based on WMO Finance Information 16 June 2004 & 22 July 2005 in Swiss Francs - Estimates Revised, 15 September 2005

		AMDAR Only

				Actual & Estimated								Estimated								Estimated								Estimated

				Jan-Dec 2003								Jan-Dec 2004								Jan-Dec 2005								Jan-Dec 2006

						Data		ARINC620		Sthn				Data		ARINC620		Sthn				Data		ARINC620		Sthn				Data		ARINC620

				General		Impr.		Develop		Africa		General		Impr.		Develop		Africa		General		Impr.		Develop		Africa		General		Impr.		Develop

		Receipts

		Brought Forward		123,063		12,128				16,500		211,861		32,128		79,009		16,500		243,542		32,128		151,923		16,500		294,308		32,128		151,923

		Contributions (listed below)		281,704								224,913								281,566								280,500

		T'fer to ARINC 620 Develop		0								-27,983				27,983

		ASDAR Interest		3,471								517

		Other/T'fer from ASDAR		27,983		20,000		79,009				15,000				44,931

		Total Receipts		436,221		32,128		79,009		16,500		424,308		32,128		151,923		16,500		525,108		32,128		151,923		16,500		574,808		32,128		151,923

		Expenditure/Oblig'ns

		Consultancy

		Tech Coordinator		151,069								119,979								136,800								135,000

		Data Consultant				0								0																10,000

		Travel

		Tech Coordinator		30,568								39,014								34,000								35,000

		Technical Consultants										7,011								5,000								5,000

		Support Technical Experts																										7,000

		Bank Charges/Ex Rate Diffs		19								692

		Projects & Activities

		Provision of Data								0								0								16,500		10,000

		Software Development		30,470				0								0				30,000				0				30,000				50,000

		Develop AMDAR Website																		5,000

		Printing AMDAR Maual		9,071

		Develop Data Display																										35,000

		Freight		3,163

		Workshops & Training										14,070								20,000								20,000

		Support Technical Meetings																										10,000

		Total Expenditure		224,360		0		0		0		180,766		0		0		0		230,800		0		0		16,500		277,000		10,000		50,000

		Balance of Fund		211,861		32,128		79,009		16,500		243,542		32,128		151,923		16,500		294,308		32,128		151,923		0		297,808		22,128		101,923

		Contributions

		Australia		12,273								14,000								12,000		E						12,000		E

		Austria		2,500								2,500								2,500								2,500		E

		Canada		20,000								30,866								20,000		E						20,000		E

		France		35,511								35,233								35,496								35,000		E

		Germany		39,644								38,924								39,473								39,000		E

		Hong Kong China		0								0								2,500								2,500		E

		Republic of Korea		5,389								5,000								5,400		E						5,400		E

		Netherlands		6,629								6,851								7,697								6,600		E

		New Zealand		5,000								2,500								2,500		E						2,500		E

		Saudi Arabia		12,483								11,312								13,000		E						13,000		E

		Sweden		5,000								5,000								5,000								5,000		E

		Switzerland		50,000								50,000								50,000								50,000		E

		United Kingdom		22,275								22,727								22,000		E						22,000		E

		United States of America		65,000								0								64,000								65,000		E

		Total		281,704		0		0		0		224,913		0		0		0		281,566		0		0		0		280,500		0		0

						Changes made on 8/9/05						E=estimate				Table 1



&C&A&R&8Date Printed  &D&10



AMDAR Only 2004-2007

						AMDAR TRUST FUND: INCOME AND EXPENDITURE (Actual Jan 2007 - Novt 2008, Projected Nov 2008-Dec 2010)

						Based on WMO Finance Information 25 November 2008 in Swiss Francs

				AMDAR Only

						Actual						Estimated						Estimated								Estimated

						Jan-Dec 2007						Jan-Dec 2008						Jan-Dec 2009								Jan-Dec 2010

				WMO Program No.				74100		74300				74100		74300				?		74100		74300				?		74100		74300

								Data		ARINC620				Data		ARINC620				Tech		Data		ARINC620				Tech		Data		ARINC620

						General		Impr.		Develop		General		Impr.		Develop		General		Suppt		Impr.		Develop		General		Suppt		Impr.		Develop

				Receipts

				Brought Forward		417,488		32,128		151,923		588,279		32,128		151,923		686,668		5,000		32,128		151,923		655,594		0		22,128		41,923

				Contributions		260,745						196,082						236,926								236,926

				Interest		17,068						12,000						12,000								12,000

				Total Receipts		695,301		32,128		151,923		796,361		32,128		151,923		935,594		5,000		32,128		151,923		904,520		0		22,128		41,923

				Expenditure/Oblig'ns

				Consultancy

				Tech Coordinator		48,592						45,000						130,000								130,000

				Data Consultant																		10,000								22,128

				Travel

				Tech Coordinator		60,692						49,089						30,000								30,000

				Technical Consultants								16,146						10,000								10,000

				Projects & Activities

				Technical Support																5,000

				Provision of Data														10,000								10,000

				Support Data Exchange														5,000								5,000

				Software Development														70,000						110,000		30,000						41,923

				AMDAR Website		205						205						5,000								5,000

				Workshops & Training														20,000								20,000

				Indirect Costs		-2,467						-747

				Total Expenditure		107,022		0		0		109,693		0		0		280,000		5,000		10,000		110,000		240,000		0		22,128		41,923

				Balance of Fund		588,279		32,128		151,923		686,668		32,128		151,923		655,594		0		22,128		41,923		664,520		0		0		0

				Contributions

				Australia		16,000						0		E				0		E						0		E

				Austria		2,500						3,500						3,500		E						3,500		E

				Canada		20,000						30,401		E				10,000		E						10,000		E

				France		37,715						33,342						35,000		E						35,000		E

				Germany		42,731						41,548						40,000		E						40,000		E

				Hong Kong China		3,000						0		E				3,000		E						3,000		E

				Republic of Korea		9,600						0		E				4,800		E						4,800		E

				Netherlands		8,199						8,126						8,126		E						8,126		E

				New Zealand		0						0		E				2,500		E						2,500		E

				Norway		30,000						20,000		E				20,000		E						20,000		E

				Sweden		5,000						5,000						5,000		E						5,000		E

				Switzerland		50,000						0		E				50,000		E						50,000		E

				United Kingdom		0						19,965		E				20,000		E						20,000		E

				United States of America		36,000						34,200		E				35,000		E						35,000		E

				Total		260,745		0		0		196,082		0		0		236,926				0		0		236,926				0		0



&C&A&R&8Date Printed  &D&10



ASDAR only 2001-2004

		SUMMARY OF ASDAR ITEM IN AMDAR TRUST FUND

				(Based on WMO Information of 16 June 2004 - Estimates Revised 16 February 2005)

								(Actual 2001 - 2003, Projected 2004 in CHF)

				2001						2002						2003						2004

				General		Carriage		Decomm		General		Carriage		Decomm		General		Carriage		Decomm		General		Carriage		Decomm

		Receipts

		Brought Forward 1 January		214,710		65,654		46,952		156,949		29,009		46,952		107,892		29,009		46,952		15,000		0		44,931

		Interest														5,091

		Interest distribution

		Cancellation of prior year's obligations

		Total receipts		214,710		65,654		46,952		156,949		29,009		46,952		112,983		29,009		46,952		15,000		0		44,931

		Expenditure/Obligations

		Miscellaneous

		Maintenance:

		Maintenance support contract		37,075						35,929						0

		Repairs & Maintenance		20,686						13,128						0

		Transfer to AMDAR Operations														27,983						15,000

		Transfer to AMDAR ARINC Develop														50,000

		Transfer to Data Improvement Proj.														20,000

		Exchange Rate Adjustment																		2,021

		Ringfenced items:

		Equipment Carriage				36,645

		Decommissioning of 2 Panel Units

		Transfer to AMDAR ARINC Develop																29,009								44,931

		Total expenditure obligations		57,761		36,645		0		49,057		0		0		97,983		29,009		2,021		15,000		0		44,931

		Balance of Items		156,949		29,009		46,952		107,892		29,009		46,952		15,000		0		44,931		0		0		0

		Total Balance of Fund				232,910						183,853						59,931						0

														Table 2





Rev. AMDAR-ASDAR 2003-2006

										AMDAR TRUST FUND

		BUDGET BASED ON WMO ACCOUNTING FOR 2003-2006 (AS AT 16 June 2004 & 22 July 2005) IN SWISS FRANCS

										Revised 15 September 2005

						2003		Balance				2004		Balance				2005		Balance				2006		Balance

				Receipts		Obligations		at		Receipts		Obligations		at		Receipts		Obligations		at		Receipts		Obligations		at

		Item						31 Dec.						31 Dec.						31 Dec.						31 Dec.

		AMDAR

		Balance Brought Forward		151,691						339,498						444,093						478,359

		Contributions		281,704						224,913						281,566						280,500

		Interest		3,471

		Other/transfer from ASDAR		126,992						60,448

		Expenditure

		Technical Coordinator				181,637						158,993						170,800						170,000

		Data Improvement Consultant				0						0												10,000

		Travel for Technical Consultants				0						7,011						5,000						5,000

		Support for Technical Experts																						7,000

		Bank Charges/Ex.Rate Differences				19						692

		Provision of Data				0						0						16,500						10,000

		Software Development				30,470												30,000						80,000

		Develop AMDAR Website																5,000

		Printing AMDAR Manual				9,071

		Develop Data Display																						35,000

		Freight				3,163

		Workshops & Training										14,070						20,000						20,000

		Support Technical Meetings																						1,000

		Total AMDAR		563,858		224,360		339,498		624,859		180,766		444,093		725,659		247,300		478,359		758,859		337,000		421,859

		ASDAR

		Brought Forward		183,853						59,931

		Interest		5,091

		Cancellation prior years obligations

		Expenditure

		Transfer to AMDAR				126,992						59,931

		Maintenance Support				0

		Repairs and Maintenance				0

		Equipment Carriage				0

		Decommissioning Adjustment				2021

		Total ASDAR		188,944		129,013		59,931		59,931		59,931		0		0		0		0		0		0		0

		Balance of AMDAR Operating Fund						399,429						444,093						478,359						421,859

												Table 3





 AMDAR-ASDAR 2004-2007

										AMDAR TRUST FUND

		BUDGET BASED ON WMO ACCOUNTING FOR 2004-2005 (AS AT 16 June 2004 & 22 July 2005) IN SWISS FRANCS5

										Revised 15 September 2005

						2004		Balance				2005		Balance				2006		Balance				2007		Balance

				Receipts		Obligations		at		Receipts		Obligations		at		Receipts		Obligations		at		Receipts		Obligations		at

		Item						31 Dec.						31 Dec.						31 Dec.						31 Dec.

		AMDAR

		Balance Brought Forward		339,498						444,093						477,114						330,414

		Contributions		224,913						281,566						280,500						280,500

		Interest		517

		Transfer from ASDAR		59,931

		Adjustment to Match WMO Records								8,955

		Expenditure

		Technical Coordinator				158,993						189,200						172,000						172,000

		Data Improvement Consultant				0												10,000						10,000

		Travel for Technical Consultants				7,011						5,000						5,000						5,000

		Support for Technical Experts																7,000						7,000

		Bank Charges/Ex.Rate Differences				692

		Provision of Data				0						8,300						18,200						10,000

		Support Data Exchange																5,000

		Software Development										30,000						150,000						71,923

		Develop AMDAR Website										5,000						5,000

		Printing AMDAR Manual

		Develop Data Display																35,000

		Freight

		Workshops & Training				14,070						20,000						20,000						20,000

		Support Technical Meetings																10,000						1,000

		Total AMDAR		624,859		180,766		444,093		734,614		257,500		477,114		757,614		427,200		330,414		610,914		295,923		314,991

		ASDAR

		Brought Forward		59,931

		Interest

		Cancellation prior years obligations

		Expenditure

		Transfer to AMDAR				59,931

		Total ASDAR		59,931		59,931		0		0		0		0		0		0		0		0		0		0

		Balance of AMDAR Operating Fund						444,093						477,114						330,414						314,991

												Table 3






