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EXECUTIVE SUMMARY

The Final Report of the Joint Meeting of the Thirteenth Session of the AMDAR Panel Meeting and the Second Session of the Expert Team of Aircraft-Based Observations can be accessed at the following web address: http://amdar.wmo.int/Reports.html.

The Joint Meeting discussed the status of the AMDAR Programme and in particular the current status and future implementation of the latest version of the water vapour sensor (WVSS-II) currently undergoing final testing in the USA and Europe. The E-AMDAR and USA AMDAR programs are currently investigating placing the newly tested WVSS-II on European and USA based research aircraft for a comprehensive intercomparison with research type water vapour sensors.
The Joint Meeting was informed that NOAA together with the AMDAR Panel and WMO is continuing to develop plans to partner with the Comisión Nacional del Agua (CNA) to develop an indigenous Mexican national AMDAR programme. As part of the Training Sub-Group activities of the AMDAR Panel, the Joint Meeting further refined the agreed set of guidelines and procedures for organizing future AMDAR Workshops that will be used to undertake a Central American AMDAR Workshop that has been proposed for Mexico. The future objective of the AMDAR workshops will assist with promoting development and implementation of national/regional AMDAR programmes. 

The Joint Meeting was informed that following a WIGOS Ad-Hoc Meeting in 2010 that is revising the ARINC620v4 Specification, the newly developed standardized AMDAR BUFR Template version 4 will require some additional modification before it can again be passed to the Inter-Programme Expert Team on Data Representation and Codes (IPET-DRC). Following successful validation by two operational AMDAR Programmes and two independent processing centres approval would then be sought from the IPET-DRC, the Chairperson of the OPAG-ISS and the president of the CBS before the new BUFR Template would be declared preoperational (it is expected to be accomplished by mid 2011). The Joint Meeting agreed that additional work on WIGOS Pilot Project for AMDAR covering metadata and data quality will be scheduled for early 2011 and that assistance from other members of the AMDAR Panel would be sought. The Joint Meeting expressed its satisfaction with the progress made to date on the WIGOS Pilot Project for AMDAR.
The WMO Secretariat informed the AMDAR Panel members that if the WMO Regular Budget (2012-2015), to be approved by Cg-XVI in May 2011, would not include full support of the AMDAR Technical Coordinator, AMDAR Panel members will be requested to make contributions at current at levels to sufficiently fund the work of the AMDAR Panel including a technical staff in the WMO Secretariat. In such a case, AMDAR Panel agreed with the proposal of the Secretariat to share funding (50/50) of a possible new post of Scientific Officer (P.4) “Aircraft and Remote Sensing Observations” in the Secretariat as a intermediate option to sustain AMDAR activities. However, it was agreed that the full integration of AMDAR (including full financial support from the WMO Regular Budget) is a definite requirement for the future. The Joint Meeting discussed the remaining steps required to have AMDAR fully integrated into WMO governance, management and programmatic structures. 
________________
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1 OPENING OF THE MEETING
1.1 The Joint Meeting of the Thirteenth Session of AMDAR Panel and the Second Session of the CBS Expert Team on Aircraft-based Observations (Joint Meeting) opened at 9:00am on Tuesday 5 October 2010, at the WMO Headquarters, Geneva, Switzerland.

1.2 Dr Wenjian Zhang, Director, WMO Observing and Information Systems Department, opened the meeting on behalf of WMO. He welcomed the participants and explained the significant developments related to WIGOS and more specifically those relevant to CBS since the last Joint Meeting of the AMDAR Panel and ET-AIR. He noted that the Fifteenth WMO Congress agreed that there is a need for a greater focus on integration and interoperability of observing systems, including AMDAR, and that there is genuine need for the establishment of a comprehensive, coordinated and sustainable system of observing systems that addresses the requirements of all WMO Programmes. He also noted that AMDAR plays and will continue to play an important role in the promotion of WIGOS as it moves towards implementation.
1.3 Following the opening of the Joint Meeting, Mr Frank Grooters, the AMDAR Panel and ET-AIR Chairperson, welcomed the participants to the Joint Meeting.  In his statement, he highlighted the most important topics which the meeting was expected to address, including the future development work of the WIGOS Pilot Project for AMDAR, the development of a standard AMDAR software specification, the ongoing issues related to the quality of AMDAR observations and the development of suitable water vapour sensors. The Chairman thanked Dr Wenjian Zhang and WMO for hosting the Joint Meeting in Geneva.
2 ORGANIZATION OF THE MEETING
2.1 Adoption of the agenda
2.1.1 The Joint Meeting accepted the meeting agenda.
2.2 Working arrangements
2.2.1
As part of the working arrangement for the Joint Meeting the Chairman informed participants that it would have a half hour morning break starting at 10:30am, a one and half hour break for lunch starting at 12:00 pm and a half hour break at 3:30 pm. The Joint Meeting agreed on the working arrangements and adopted a tentative work plan for consideration for the various agenda items. The working documents for the meeting can be located on the WMO AMDAR website at the following address: 

http://www.wmo.int/pages/prog/www/OSY/Meetings/AMDAR-Panel-13/DocPlan.html
3 AMDAR IMPLEMENTATION
3.1 Report on the status of AMDAR Programme
3.1.1 The Joint Meeting was informed that the volume of AMDAR reports disseminated on the Global Telecommunications System (GTS) has now stabilized following the significant correction that occurred towards the end of 2008 and into early 2009. The current volume of AMDAR reports is now averaging between 220,000 and 230,000 observations per day.  The future work programme of the Panel will continue to focus on developing closer ties with all aircraft manufactures and related industries to assist with the development of a standardized software solution for AMDAR for all aircraft makes and models, including the Airlines Electronic Engineers Committee (AEEC), Radio Technical Commission for Aeronautics (RTCA)/European Organization for Civil Aviation Equipment (EUROCAE). The meeting noted that it was expected that some reports on the performance of the WVSS-IIv3 water vapour sensor should be completed by the USA AMDAR Programmes in the 4th quarter of 2010.  Additional reports on the performance of the WVSS-II water vapour sensor from USA and European based research aircraft should be available in the 1st half of 2011.
3.1.2 It was again noted that the high priority project of Coordination of AMDAR national and regional programmes will require the services of a new leader. As mentioned at the Eleventh AMDAR Panel Meeting, Mr Stewart Taylor with endorsement from the UK Met Office has agreed to take up the leadership role for the high priority project on Improvement in Data Exchange and Quality Control.
3.1.3 The Chairman of the Panel noted that to date the WIGOS Pilot Project (PP) for AMDAR, a project designed to examine ways to improve the practices that impact on AMDAR data collection, processing, archiving and dissemination, is proving to be a success.
3.1.4 The Joint Meeting noted that given the advances in AMDAR over recent years there are numerous updates required to several documents, including AMDAR Flyers, the AMDAR Reference Manual, and the ARINC 620 Specification. The Joint Meeting also agreed that it is extremely important that an AMDAR Manual which focuses on benefits to the airline industry be developed. It agreed that the AMDAR Panel Chairman will develop a description of work (DoW) for a consultant to develop a Manual aimed at the airline industry, explaining an overview and a motivation for airline companies to join AMDAR Panel efforts. The Panel agreed that Mr James Giraytys (Fellow of the American Meteorological Society, Certified Consulting Meteorologist, Adjunct Assistant Professor, College of Integrated Systems and Technology (ISAT), James Madison University, Harrisonburg, Virginia, USA) has all necessary experience and knowledge to accomplish this task. The Joint Meeting requested the Secretariat to consider concluding a Special Service Agreement with Mr Giraytys for this work as soon as possible.

3.1.5 The Joint Meeting was informed that following the agreement by the AMDAR Panel to establish the North African and Western Asian Pilot Project the Moroccan Meteorological Service has expressed their interest in establishing a National AMDAR Programme and have agreed on undertaking the role of Project Leader for the new North African and Western Asian Pilot Project (NAWA PP).
3.2 Reports on activities by the Panel sub-groups
3.2.1 Report on activities by the Science and Technical Sub-Group (STSG)
3.2.1.1 The Joint Meeting was informed of the activities and progress made with each issue that has been directly assigned to the STSG by the AMDAR Panel; see Annex 2 for the full report from the Coordinator of the STSG. Additional information is available in 8 Appendices attached to this Final Report.
3.2.2 Report on activities by the Training Sub-Group (TrSG)

3.2.2.1 The Joint Meeting was informed by the Coordinator of the TrSG of the current and proposed AMDAR training activities. The Coordinator of the TrSG also reported on the use of AMDAR data in the USA Distance Learning Aviation Course (DLAC2), Producing Customer-Focused TAFs, including: 
· The 2nd module, AMDAR data are used to help forecasters determine atmospheric stability, particularly convective inhibition;
· A low-level wind shear event at St. Louis, MO is examined using AMDAR observations in the 3rd module; and
· A sounding from Cedar Rapids, IA (CID) is displayed in support of a winter-weather case study in Module 4.
3.2.2.2 The Joint Meeting was informed that a number of case studies have been developed, including the one developed by Mr Rich Mamrosh (U.S. NWS, Green Bay, WI) that demonstrates how AMDAR data can be used to improve terminal forecasts in Mexico. It was also reported that Mr Stewart Taylor (E-AMDAR/UK Met Office) provided several AMDAR training presentations to the Coordinator of the TrSG for distribution, that were developed and presented since the last Joint Meeting, these include:
· Presentation made at the UK Met Office Aeronautical Meteorology Forecaster training course;
·  Presentations on aircraft data for sessions of an internal UK Met Office observations oriented course entitled "Observation Systems & Data Appreciation"; and
·  AMDAR "briefings" were made to the International and Aviation meteorology staff within the Met Office.

3.2.2.3 The Joint Meeting discussed the future of the TrSG and how it should further develop its terms of reference by including an AMDAR outreach component that would aim to benefit developing and operational AMDAR Programs.  The Joint Meeting agreed that this new aspect to the terms of the reference for the TrSG should focus on two main areas:
· Reach out to the airlines with benefits of AMDAR participation.  This outreach approach would be teamed with developing a business case to present to the airlines.  This would include:
· How to approach the airlines?  It was suggested and agreed that this approach could tie in with the proposed AMDAR Workshop in Mexico, tentatively scheduled for the first quarter in 2011; and
· Important to identify appropriate contacts within the airlines to advocate and promote AMDAR internally.

· Reach out to the forecasters and modelers in each NMHSs, introducing them to AMDAR data and indicating how the data can be used in their own operations or application are; and
· Because of the unique way each NMHS access, display and use the data, outreach efforts may best be accomplished by an individual approach.

· Compile a list of contacts within each NMHS.

3.2.2.4 Based on initial discussions held at the AMDAR Panel Management Group meeting, in Gothenburg Sweden in March 2010, and the meeting of the Training Sub-Group, the Joint Meeting agreed that there is a real need to develop an outreach approach for the TrSG.  The Joint Meeting agreed that there is a requirement to place the proper emphasis on this effort and as a consequence the Joint Meeting agreed that the current name of the AMDAR Panel Training Sub-Group be changed to the “Training and Outreach Sub-Group” (TrOSG). To reflect this decision new Terms of Reference for the Sub-Group have been developed and approved by the Joint Meeting, see Annex 3 for the revised Terms of Reference of the TrOSG.
3.3 Status reports on national an regional AMDAR programmes
3.3.1 Established AMDAR Programmes

Australia

3.3.1.1 The Joint Meeting was informed that the Australian Bureau of Meteorology’s (Bureau) AMDAR programme currently consists of a fleet of sixty nine (69) aircraft contributing around 8000 AMDAR observations per day to the Global AMDAR Programme.
3.3.1.2 Since the last Joint Meeting, the Bureau has rectified the Base40 encoding error causing navigation faults by updating the AAA V3 AMDAR software on the Qantas B737-800 fleet, completed the AAAv3 software in readiness for roll out on the Jetstar A319 fleet and commenced receiving AMDAR data from the Australian Antarctic Division A320 aircraft. 
3.3.1.3 The Joint Meeting was also informed that over the next 12 months, efforts will be made to continue to expand and enhance the Bureau’s AMDAR Program by upgrading the Qantas AMDAR fleet, currently equipped with AAAv1, to the newly released AAAv3 software. The Bureau’s AMDAR programme will also complete the implementation of an AMDAR programme with Jetstar Airways, commence negotiations with Jetstar Asia, Virgin Blue and Air Vanuatu as well as endeavour to commence a water vapour sensing programme. 
3.3.1.4 The member for Australia requested that the AMDAR Panel to consider requesting that WMO provide a strong statement of the benefits to its programme areas and programs of water vapor measurement as a component of AMDAR. Such a statement would be able to be utilized by member agencies as a key component of business cases for airlines to participate in future AMDAR water vapor sensing programs. It was suggested that the most appropriate approach for this request to be acted upon, would be for the Panel members to advise PRs of the need to raise this request in the appropriate WMO forums and, in particular, the CBS-Extraordinary meeting in 2010.
Canada
3.3.1.5 In the wake of the recent economic downturn, the number of reporting Jazz CRJ aircraft has been decreased to keep the cost within the currently allocated budget.  Currently, 29 CRJ-100/200 Jazz-operated aircraft and 2 CRJ-200 NAV CANADA Flight Inspection aircraft contribute to the Canadian AMDAR Programme.  A new long-term agreement with Jazz, expected to be effective as of April 1st, 2011, is being developed.

3.3.1.6 As a consequence of the AMDAR situation in Canada and in support of Environment Canada’s Network Planning and Design process, the strategy for the sustainability and further development of the Canadian AMDAR Program is being reviewed and updated.  An updated AMDAR strategy is expected to be completed by the end of 2010.
3.3.1.7 As part of development of Canadian AMDAR business case, the Canada AMDAR programme has expressed an interest in receiving information on other individual or regional AMDAR business cases. 

China
3.3.1.8 The China AMDAR Programme has been operating smoothly over the past year under the work and cooperation of the Civil Aviation Administration of China (CAAC) and China Meteorological Administration (CMA).
3.3.1.9 In the past year, no big change occurred in China AMDAR data collecting. 3 major airlines, Air China, China Southern Airlines and Shandong Airlines participate in the China AMDAR Programme and totally 22 aircraft transfer air reports. After being examined and evaluated by the Quality Control System, about 6300 air weather reports are disseminated via GTS per day 

3.3.1.10 A Quality Control System of China AMDAR data developed by CAAC has been operated since 1 August 2010. It implements real-time quality control and quality evaluation of China AMDAR data.
3.3.1.11 The Joint Meeting requested that if the China AMDAR programme has developed or considering developing AMDAR related material such as case studies and any other information related to quality evaluation of the China AMDAR programme that this information could be made available to the AMDAR Panel in English. 
E-AMDAR Programme
3.3.1.12 The E-AMDAR programme manager reported that E-AMDAR programme has performed well and fulfilled, or exceeded most of its target and produced meteorological data of high quality. The ash cloud from the eruption of the volcano Eyafjallajökull in Iceland caused a fast decline in the number of observations from the 14th of April. However, there was a quick recovery from the 20th of April back to normal amounts. In the middle of the period the total number of observation was close to zero due to the severe flight restrictions over a large part of Europe. 

3.3.1.13 The Joint Meeting was informed that following the eruption of the volcano Eyafjallajökull in Iceland the AMDAR representatives from the UK, Netherlands and Germany will seek or request from the NMHSs any case studies on regional model performance during reduced AMDAR data caused by the ash cloud from the eruption in Iceland.
3.3.1.14 Several improvements have been implemented on the E-AMDAR optimization systems with cooperating airlines. The Joint Meeting was informed of the recent large scale tests that have been carried out with the fleet of 150 Airbus aircraft of EasyJet. It was also reported that funds have been secured for an Extended Humidity Trial with six additional WVSS-II sensors.
3.3.1.15 The Joint Meeting was also informed on the current status of the Finnish AMDAR programme. FMI is relatively new member to the E-AMDAR programme with operations commencing in the 3rd quarter of 2009 with introduction of BLUE1 and in the 1st Quarter of 2010 FINNAIR also signed an agreement to be included in the E-AMDAR programme. The Finnish component of the E-AMDAR programme consists of 5 aircraft from BLUE 1 as well as 30 aircraft from FINNAIR. The introduction of Finland into the E-AMDAR programme is now yielding much needed upper-air observations in Central, Eastern and Northern part of Finland were previously only limited reports were available from radiosonde systems.

France
3.3.1.16 The French AMDAR programme has four main objectives: (a) Intensification of AMDAR data availability for national forecasting and mesoscale modelling, (b) valorization of AMDAR data produced by E-AMDAR for regional model, (c) development of AMDAR data collection over French overseas territories for global use, and (d) preparation of real-time delivery of physico-chemical data for air quality model. To progress on this programme, Météo France is working in priority with the E-AMDAR infrastructure to valorize the existing contracts with Airline companies, to use the technical solutions already developed and implemented and to facilitate the transfer from research to operation for the new measurements.

3.3.1.17 Since September 2008 (and continuing for 2010) sub 3 hourly AMDAR profiles are produced by E-AMDAR with Air France and Lufthansa aircraft on a selection of Airports in France: Paris, Marseille, Nice, Lyon, Strasbourg and Toulouse. To date there has been little progress achieved over the French overseas territories in La Reunion in the Indian Ocean, Polynesia and New Caledonia in the Pacific Ocean. It has been identified that a MoU between Meteo-France and NMS’s or via the MoU with E‑AMDAR could assist with progressing the implementation of AMDAR over French overseas territories.

Germany
3.3.1.18 The current status of the E‑AMDAR fleet segment of DWD (Germany) consists of 292 aircraft operated by:

· Lufthansa;

· Lufthansa Cargo;

· Lufthansa CityLine; and

· Lufthansa Italia.

3.3.1.19 The Joint Meeting was informed that the E-AMDAR Optimization System, E‑ADOS, ensures a maximum data coverage in time and space without redundancies. The measurement data of humidity sensors (SpectraSensors Inc., Type WVSS‑II) on three Airbus A319 are permanently forwarded into the GTS. All of the three sensors (version of the year 2006) have shown that there is slight dry bias.
3.3.1.20  The Joint Meeting also informed of the development and other activities for DWD are that for the climate chamber tests of the latest version of WVSS‑II by the Research Center Jülich (FZJ) in Germany. These tests gave an overall view on the limits of the instrument, i.e. for an altitude of 200 hPa to be at 0.016 g/kg (26 ppmv). It was reported that these tests leads to an optimistic view on a useful application in AMDAR. The Jointing was also informed that the fleets of Finnair and KLM have now been incorporated into the optimizing pool of E‑ADOS.
3.3.1.21  The future plans for DWD related to AMDAR activities are the planned replacement of the old WVSS‑II humidity sensor units, operated up to now on the three Lufthansa freight aircraft. The Joint Meeting was informed that within the next years at least 6 additional Lufthansa aircraft will be equipped with the new humidity sensor. It was also noted that as part of the DWD future activities there would be a greater level of cooperation with scientific institutions that would aim at providing an analysis for improvement in the accuracy of the AMDAR wind and temperature measurements. 
3.3.1.22 It was also noted that that the recent development of the Lufthansa A380 for AMDAR will need some additional work to make these data available through E-AMDAR. The Joint Meeting was informed that Hans-Rudi Sonnabend (Lufthansa) will investigate the non-transmission in real-time of Lufthansa A380 AMDAR information as well as the development of the Lufthansa 747-8 AMDAR development. 
Hong Kong, China
3.3.1.23 
Six B-747 aircraft of the Cathay Pacific Airways continued to provide AMDAR data to the AMDAR programme of Hong Kong, China. The average number of AMDAR observations received at the Hong Kong International Airport (HKIA) stayed at around 1,000 per day. AMDAR data was also used for near real-time wind shear detection and reporting.  Wind shear events detected based on the high-resolution of AMDAR, data available from departure flights are included in the wind shear warning for Automatic Terminal Information System (ATIS) with the same status as a pilot wind shear report.
3.3.1.24 
Hong Kong, China also plans to expand its AMDAR programme to include airbus aircraft over the next few years with a view to increasing the data availability near HKIA to support development of new aviation-specific MET services, e.g. new meteorological services for terminal area (MSTA).  This development is currently subject to further discussions with the local airline concerned.

Japan
3.3.1.25 
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 15,000 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. JMA has started using AMDAR temperature data in the Global data assimilation system in November 2009.
New Zealand
3.3.1.26 
No report was received from New Zealand.
Republic of Korea

3.3.1.27 
It was reported that the Korea Meteorological Administration (KMA) is in charge of the AMDAR programme in Republic of Korea, and currently receiving AMDAR weather data from 19 Korean aircrafts (14; Korean Air, 5; Asiana Airlines).  It was noted that KMA is transmitting 14 aircrafts’ data from Korean Air (KAL) via Global Telecommunication System (GTS).  But there are some technical problems of transforming 5 data from Asiana Airlines (AAR) into FM94 BUFR format, so that these data are not shared internationally at the moment. 
3.3.1.28 
KMA has been assimilating AMDAR data into global NWP model and also utilized AMDAR observation for the initial field of very short range forecast systems.  KMA continues to upgrade its AMDAR data processing system in order to increase the amount of transmitted data via GTS, and plans to increase the number of data providers in the near future.
South Africa
3.3.1.29 
The South African Weather Service (SAWS) continues to maintain its working relationship with the suppliers of AMDAR data, SA-AMDAR Programme, the South African Airways (SAA) and E-AMDAR. The data is monitored on a daily basis and the information is provided to SAA in a monthly report with statistics on availability and quality of the data. It was reported that there is currently a data transmission problem that was noticed during the period January-July, due to the AMDAR software upgrade on SAA’s reporting fleet (from AAA version2 to version3). An investigation, assisted by the USA National Centre for Environmental Prediction (NCEP), pointed to the disorder on the decoding software’s way of handling the message headers as some messages were recovered under different headers.

3.3.1.30 
An additional challenge was also experienced on the AMDAR data transmission period between end of August and September, a period exceeding a month. The investigation into the matter revealed that software maintenance resulted in the unavailability of data supply to the model outputs. It was also reported that this data transmission problem is currently being handled by SAWS Information and Communications Section in conjunction with SAA Technical. The meeting agreed that in order to monitor this situation the AMDAR Technical Coordinator would maintain appropriate contact with SAWS in order to evaluate the current problem and establish whether any level of support could be provided by the WMO or the AMDAR Panel.

The Netherlands
3.3.1.31 
The Joint Meeting was informed that the KNMI/KLM AMDAR Business Case (BC) commenced on 1 December 2009, after the implementation of 30 KLM B737NG aircraft with the AAAv3 software provided by the Bureau of Meteorology (Australia), and will end on 1 December 2010. The aim of the Business Case is to prove the added value of including AMDAR data for the provision of meteorological information to the aviation industry, in particular to KLM. The added value will be evaluated through the answers on the following questions:
· How is the additional profile information used?

· Qualitative impact of the additional AMDAR information on Nowcasting?

· Qualitative impact of additional data on the products for the medium term (6-hour model)?

· How important is the observation frequency (hourly versus 3-hourly)?

· Does the geographical area of observation influence the quality of the products?

· How important is humidity in the service provision to KLM?

· How will an improved Nowcasting influence the ATC and CAANL operations?  

3.3.1.32 
The Joint Meeting was also informed that the BC is currently limited to the FIR AHAM/Schiphol area. The target is to obtain at least 18 profiles per day from this region. The Jointing Meeting noted that any AMDAR observations outside this area, as defined by the BC, can be considered a contribution to E-AMDAR activities. The AMDAR Panel Chairman noted that he will be coordinating with the E-AMDAR programme management team on data availability outside the immediate BC area
United Kingdom
3.3.1.33 
It was reported that the UK AMDAR programme continues to be supported by the E-AMDAR programme receiving UK domain AMDAR data from British Airways (BAW) and targeted data from Lufthansa (DLH) and SAS. The development of Airbus software is continuing at BAW on A-318 aircraft with a potential rollout of a further 80+ aircraft, This testing is scheduled to continue as there are currently some minor issues that need to be resolved.

3.3.1.34 
It was noted that the integration of EasyJet to the E-AMDAR Programme will provide hourly profiles at UK regional airports. It was also noted that the UK Met Office will install and test WVSS-II humidity sensor on research aircraft.

United States
3.3.1.35 
The Joint Meeting was informed that twenty-five WVSS-II units have been installed on UPS aircraft and 4 WVSS-II installed on SWA aircraft are operating normally.  Data from these UPS and SWA sensors will be provided to NOAA through June 2014. Additionally, a new contract was awarded to ARINC on June 21, 2010 and calls for an additional 18 WVSS-II to be installed on SWA B-737 aircraft.  2 spare units will be built and installed as needed. This new contract also has an option for purchasing WVSS-II data for an additional 3 years.

3.3.1.36 
It was noted that results from the Cooperative Institute for Meteorological Satellite Studies (CIMSS) University of Wisconsin-Madison (UW) 2009/2010 intercomparison studies with rawinsondes show that the re-engineered WVSS-II systems appear generally to meet WMO observing requirements across all specific humidity (SH) and relative humidity (RH) ranges and in both ascent and descent phases of flight. This study also showed that:

i. WVSS-II SH observations match the rawinsonde data very closely, with random differences ranging from 0.2 to 0.6 g/kg at all levels.

ii. The slight moist bias observed (0.1 to 0.4 g/kg) should be correctable in post-processing.

3.3.1.37 
Intercomparison within the WVSS-II data set observations made within 15 minutes, 60 km distance and 55 m altitude showed moisture variability of less than 0.2 g/kg, exceeding the performance of most, if not all, other operational data sets.

3.3.1.38 
The Joint Meeting noted that a data thinning strategy in relation to TAMDAR in the USA, developed in 2009, was amended this year.  It was noted that this amendment was necessary due to the thinning strategy being too restrictive and that AirDat, LLC, the providers of TAMDAR data, could not provide all the data called for under the terms of the contract. It was reported that rather than revise the entire strategy, the solution was to add soundings from Alaska and six Continental United States (CONUS) airports totaling an average of an additional 28 soundings daily.

3.3.1.39 
It was noted that in regards to training the 2nd Distance Learning Aviation Course (DLAC2), Producing Customer-Focused TAFs, AMDAR data continues to play an important role in working case studies which are designed to reinforce the subject matter taught in the training modules, see Paragraph 3.2.2 Report on activities by the Training Sub-Group (TrSG).
3.3.1.40 
In relation to AMDAR data monitoring and quality control the aircraft diagnostics in place at NCEP the group tracking error problem with Australian AMDAR data was solved.  
3.3.1.41 
The Joint Meeting was informed that AMDAR forecast applications would be used to support the proposed AMDAR Workshop in Mexico, examples of how AMDAR data can be used to improve Mexican TAFs have been developed, for further information please see Doc 3.2(2) Report on the activities by the Training and Outreach Sub-Group. The Joint Meeting was also informed that as an additional AMDAR outreach activity was undertaken at the 2010 Experimental Aircraft Association’s (EAA) AirVenture, the National Weather Service (NWS) promoted AMDAR activities at its exhibit.  An AMDAR poster was displayed at the NWS booth, this poster prompted discussions with many visitors about the AMDAR program including the WVSS-II program.  The Coordinator of the TrOSG reported that most had little knowledge of AMDAR, but after hearing about the program, without exception they thought it is a good idea and a worthwhile project to continue.
3.3.1.42 
Eddy Dissipation Rate (EDR) algorithm has now been deployed and regarded as operational on approximately 100 United Airlines 757s and approximately 80 737s at Delta Airlines (DAL).  It was also reported that Southwest Airlines (SWA) has begun deployment on their 737 fleet in 2010, and currently they are running the software in test mode on 10 of their aircraft.
3.3.1.43 
The Joint Meeting noted that Global Systems Division (GSD) AMDAR processing software has now been transitioned into NWS operations via the GSD-developed Meteorological Assimilation Data Ingest System (MADIS). Also, the number of data points in a sounding has been increased from 50 to 100 to accommodate the new higher resolution WVSS-II soundings. GSD has also updated their status of the Japanese AMDAR data and these data are now considered as AMDAR data, rather than E-AMDAR and are selectable in the select frame window. It was also reported that GSD developed processing software that ingests, quality controls, integrates, distributes and displays aircraft observations from AMDAR, MDCRS, and TAMDAR observations is being transitioned into NWS operations via the GSD-developed Meteorological Assimilation Data Ingest System (MADIS). 
3.3.1.44 
The Joint Meeting was also informed that the USA is examining expanding its coverage outside the CONUS area as part of capacity building exercises, such as the development of a Mexico AMDAR programme, using USA based airlines, such as Alaskan Airlines. It was also noted that an expansion of this nature will also benefit the USA for application areas such as Hurricane activities. 

3.3.2 New, emerging and potential AMDAR programmes 
3.3.2.1 No reports were provided by Brazil, Chile, Malaysia and Singapore.

India

3.3.2.2 $L'Agence pour la sécurité de la navigation aérienne en Afrique et à Madagascar (ASECNA) est une organisation qui regroupe 17 pays d'Afrique occidentale et centrale ainsi que Madagascar et les Iles Comores.The Joint Meeting was informed on the current status of the India AMDAR development with India being in the final process of signing a Data License Agreement with the E-AMDAR programme for the reception of AMDAR data from Lufthansa aircraft visiting Indian Airports. It was also reported that India plans to establish its own AMDAR receiving and processing system utilizing Indian national and private airlines using aircraft to ground communication system by 2012. It was noted that the necessary funds for this development has been allocated.

3.3.2.3 The Joint Meeting was informed that forecasters in India will be using AMDAR data collected from these aircraft and that an initial dialogue has been undertaken with the national carrier in India for the development of a full India AMDAR programme. The Joint Meeting agreed that the AMDAR Panel would provide all the necessary assistance to the developing India AMDAR programme in particular its dealing with Datalink service providers, ARINC and SITA.
ASECNA
3.3.2.4 $It was reported that the ASECNA AMDAR Project did not progress significantly since the last Joint Meeting in Toulouse, 2009. Three airlines companies, Royal Air Morocco, Brussels Airlines and Kenya Air Ways, have been identified that would provide good coverage over the Africa zone of ASECNA. Brussels Airlines and Royal Air Morocco have been officially contacted by ASECNA about the possibility of cooperation for providing AMDAR data and profiles to ASECNA airports. 
3.3.2.5 The Joint Meeting noted that ASECNA has plans to sPoursuivre les échanges techniques avec le groupe d'Experts E-AMDAR en vue du déclenchement effectif du programme AMDAR ASECNtrengthen its cooperation with the E-AMDAR programme through an agreement and would also seek to improve its level of cooperation with appropriate airlines, such as Brussels Airlines and Royal Air Morocco, for the provision of AMDAR data over the ASECNA area. This will help to promote the provision of AMDAR profiles from at least 80% of ASECNA’s 24 main airports. ASECNA will also seek Obtenir  technique l'assistance de l'OMM et E-AMDAR.technical assistance from WMO and E-AMDAR as it develops it AMDAR programme as well as provide essential training to forecasters on the use of AMDAR in operational aviation Met activities.train forecastr
Kenya
3.3.2.6 Kenya Meteorological Department (KMD) has continued with its negotiations with Kenya Airways (KA) for the last two years with the aim of installing AMDAR on appropriate aircraft. It was reported that unfortunately there was a misunderstanding between KMD and KA on the functions of AMDAR. KMD has been promoting the benefits at local and regional forums as well as increasing the overall understanding of AMDAR and specifically the advantage for KA having AMDAR Systems implemented on their aircraft.

3.3.2.7 The Joint Meeting noted KMD has been experiencing difficulties with downloading AMDAR data in their region, including any profile data for Jomo Kenyatta International Airport, Nairobi. The Joint Meeting agreed that the E-AMDAR TC and AMDAR TC would provide the necessary guidance material for KMD to access AMDAR data as well as current data visualization tools available.

The Russian Federation

3.3.2.8 The Joint Meeting was informed on the current development in the Russian Federation relating to AMDAR, including the progress made to date on their water vapour sensing technology. The Joint Meeting requested the ET-AIR Member from the Russian Federation, Mr Yuri Varakin, to supply information, in English, on the recent visit by representatives from Roshydromet to USA and Canada, the status on their water vapour sensing programme as well as proposed future developments of the Russian Federation AMDAR programme

3.4 Aircraft and AMDAR Developments

3.4.1 Progress Achieved for the WIGOS Pilot Project for AMDAR
3.4.1.1 The joint Meeting was informed on the current status of key components of the WIGOS Pilot Project for AMDAR, including the status of the validation of the standardized BUFR Template for AMDAR, the future of the intercomparison of the water vapour sensor on European and USA based research aircraft, the quality management of AMDAR data as well as the development and potential implementation of Aircraft Metadata on one European based AMDAR airline. The Joint Meeting agreed that the key issues previously identified by the Ad-Hoc Steering Group on the WIGOS Pilot Project for AMDAR still require further attention, such as the standardization of AMDAR BUFR code, the essential updates to the AMDAR Reference Manual and the Standardization of AMDAR Software that should be included under the WIGOS Structure.
3.4.1.2 The Joint Meeting was informed that in July 2010 the AMDAR Panel presented its future requirements for an upgrade ARINC620 Standard to the Date Link (DLK) Systems Subcommittee in Montreal, Canada. Following this meeting a short meeting was conveyed in Geneva to discuss and develop the future requirements for an upgraded ARINC620 Standard and a framework for a generic software specification for AMDAR, by further developing and improving on the existing AMDAR ARINC620 Standard to include a number of new meteorological parameters, based on the new standardized AMDAR BUFR Template and to improve upon the current range of meteorological parameters included in the current ARINC620V4 (Sup5) Standard.  Following this meeting and discussions at the STSG Meeting, a new revised version of the standardized BUFR Template will need to be developed.

3.4.1.3 The Joint Meeting agreed that an additional meeting to discuss the outcomes and the future development of all short and long term AMDAR WIGOS Pilot Project objectives is required. The AMDAR Technical Coordinator will organize a 5th Ad-Hoc WIGOS Pilot Project for AMDAR Meeting that would cover these issues in the 1st Quarter of 2011 in the Netherlands.
3.4.1.4 The Joint Meeting expressed its satisfaction and agreement with the deliberations of the WIGOS Pilot Project for AMDAR and requested Secretariat to continue regular dissemination of information to all Panel and ET members.   

3.4.2 Improvement in Data Exchange and Quality Control
3.4.2.1 The Joint Meeting agreed on the Terms of Reference (ToR) for the new role of Coordinator to the Project are now defined; see  Annex 3 for further details. The Joint Meeting was informed that the Project Leader, Stewart Taylor, has requested information on current Data Exchange and Quality Monitoring processes and procedures from ET-AIR/AMDAR Panel Members and Permanent Representatives (PRs). This information will be collated and used to implement a work package for the coming year.

3.4.2.2 The Project Lead will provide a comprehensive report on the data exchange at the next Joint Meeting. The Joint Meeting also requested the new Project Leader for Improvement in Data Exchange and Quality Control to continue to coordinate with the WMO Lead Centre for aircraft data monitoring.

3.4.3 AMDAR DATA Policy 

3.4.3.1 It was reported that CBS has requested the ET-AIR, through its work plan (2009-2012), to develop an AMDAR data policy. This process will involve the analysis of the current status and the requirements before a proposal for an AMDAR data policy can be presented to CBS. 
3.4.3.2 The Joint Meeting reviewed the latest version of the draft AMDAR data policy; see Annex 4 for further information. The main topics that this draft AMDAR Data Policy include data archiving, instrumentation metadata and quality control.

3.4.3.3 The joint Meeting request ET-AIR members, Axel Hoff and Dean Lockett, to oversea the further develop of the draft data policy and forward on to other operational AMDAR programs for their consideration before a final version can be submitted to CBS.
3.4.4 IAGOS 

3.4.4.1 Yvan Lemaitre presented the latest developments and the status of the IAGOS Project from the IAGOS-ERI annual meeting in September 2010, Geneva Switzerland. IAGOS is currently coordination with programmes, users, AMDAR and airlines as well as looking into the preparation for implementation of the new Research Infrastructure, the preparation of the operational basis and new technical developments.
3.4.4.2 For the IAGOS coordination with AMDAR, IAGOS real time transmission will use E-AMDAR ground facility for real-time data acquisition and transmission to GTS. E-AMDAR data acquisition system (E-ADAS) will :

· Receive and decode messages in IAGOS format;

· Monitor Health of IAGOS RT downlink;

· Generate BUFR messages in new IAGOS template format;

· Onsite acceptance Testing; and

· Documentation Update.

3.4.4.3 The IAGOS is also coordinating with airframe manufactures in order to review the legal status of aircraft platform in foreign countries with the intention of the releasing data to public access. IAGOS will also undertake the evaluation of risks for collaborating with airlines as well as looking into the Emission Trading Scheme (ETS) framework regarding the IAGOS project as well as future of MoUs (Memorandum of Understanding) involving airline, the owners of the Supplemental Type Certificates (STCs) with regards to intellectual rights. 

4 FINANCIAL AND ADMINISTRATIVE MATTERS
4.1 Status of the AMDAR Panel Trust Fund
4.1.1 Please refer to section 4.3, Budget 2010-2011.
4.2 Future AMDAR Panel and ET-AIR Work Programme
4.2.1 The Joint Meeting noted that for the period following the Joint Meeting of the AMDAR Panel and ET-AIR in Toulouse, France 16-19 November 2009 the output of AMDAR data stabilized after a brief period at the end of 2008 and the beginning of 2009 where there was a significant correction to the number of AMDAR reports being disseminated on the GTS. This drop in the number of reports can be directly attributed to the airline industry reducing and prioritizing their operations in response to reducing passenger numbers following the global financial crisis.

4.2.2 The Joint Meeting was also informed that the Future Work Programme is now better aligned to the AMDAR Panel Action Items and that these two documents are now merged into a single document. It was noted that the AMDAR Panel and ET-AIR action items now include goals/ objectives and that the budget requirements will better reflect the work of the AMDAR Panel and ET-AIR (see Annex 5 for Action Items).

4.2.3 In consideration of the requirements to fulfill the functions and responsibilities of the AMDAR Panel until its next meeting, the work programme will place additional emphasis on updating the existing AMDAR documentation to better reflect the rapidly developing and expanding AMDAR observing system, including:

· AMDAR Reference Manual; 

· ARINC 620 Software specifications; and

· Guidelines for the establishment of AMDAR national/regional programme.
4.3 Budget for 2010-2011
4.3.1 The Joint Meeting was informed that the current status of the AMDAR Trust Fund remains relatively healthy, mainly due to the current level of voluntary contributions being made by AMDAR Panel Members.  As with previous years, the Secretary-General distributed a circular letter earlier in the year to all WMO Members in which he informed them of the AMDAR Panel achievements, the current AMDAR Panel work programme and requesting them to make a contribution to the AMDAR Trust Fund for the period 2010-2011. Based on replies to the WMO letter, the Secretariat sent invoices to Members for the year 2010, to date contributions for 2010 as at 31 August 2010 amounted to CHF 60,294 additional contributions to the value of CHF 117,260 are expected to be received over the next few months. A detailed report on AMDAR Panel Trust Fund expenditure is available in Annex 6. The Table of income and expenditure of the AMDAR Panel Trust Fund as reported by WMO Finance Department is available in Annex 7.
4.3.2 Following the resignation of Mr Michael Berechree (SO/AIR) the WMO Secretariat has proposed that in order to guarantee the continuity of all AMDAR activities the post description for this position be upgraded to include the responsibility for WMO in-situ remote sensing activities that form a critical part of the WIGOS concept and the post be reclassified accordingly. The Secretary-General of the WMO has approved in principle this proposal that may be announced as a vacancy position for “Scientific Officer – Aircraft and Remote Sensing Observations, P.4), and be equally funded from both, the AMDAR Panel Trust Fund and WMO Regular Budget. The Panel was, however, concerned with the reduced Secretariat capacity for AMDAR activities and agreed that the AMDAR Panel Chairman would monitor the overall performance of the newly proposed arrangements and report to the Panel and to D/OBS and C/OSD for their attention and action. Provided reduced capacity of the newly proposed joint position would not be sufficient, the AMDAR Panel Chairman may, on behalf of the Panel, request the Secretariat to hire consultants to address urgent and pending issues. The AMDAR Panel Chairman will provide a comprehensive report to the next Joint Meeting in 2011. To guarantee continuity of the AMDAR activities after Mr Berechree leaves the Secretariat and a new person assumes AMDAR responsibilities, the Joint Meeting agree that the WMO Secretariat concludes the Special Service Agreement with Mr Berechree for that period. If this would not be sufficient, the AMDAR Panel Chairman may request additional arrangements.
4.3.3 Additionally the Joint Meeting agreed that the AMDAR Panel Chairman would coordinate with the Secretariat the development of the job description of the newly proposed joint position. The Joint Meeting agreed that the AMDAR Panel Chairman would, if required, modify the ToR for the Technical Coordinator as part of the on-going review of Established Rules and Procedures of the AMDAR Panel. The AMDAR Panel Chairman would then distribute these changes to AMDAR Panel Members for their consideration at the next Joint Meeting.
4.3.4 The Joint Meeting was also informed the AMDAR Panel members that if the WMO Regular Budget (2012-2015), to be approved by Cg-XVI in May 2011, would not include full support of the AMDAR Technical Coordinator, AMDAR Panel members will be requested to make contributions at current at levels to sufficiently fund the work of the AMDAR Panel including a technical staff in the WMO Secretariat. In such a case, AMDAR Panel agreed with the proposal of the Secretariat to share funding (50/50) of a possible new post of Scientific Officer (P.4) “Aircraft and Remote Sensing Observations” in the Secretariat as an intermediate option to sustain AMDAR activities. However, it was agreed that the full integration of AMDAR (including full financial support from the WMO Regular Budget) is a definite requirement for the future. It was noted, however, that in the WMO regular budget a full secretarial support to Technical Coordinator is already provided, which includes secretarial staff support, office space, office equipment, communication cost and overheads. Currently AMDAR Technical Coordinator also supports the CBS Expert Team on Aircraft-based Observations (ET-AIR) that is seen as part of the future governance solution for AMDAR. It was noted that WMO Secretariat also provides a support from the Regular Budget to those members of ET-AIR that are not members of AMDAR Panel to attend Joint ET-AIR and AMDAR Panel meeting.
4.4 Review of established rules and procedures
4.4.1 The Panel Chairman proposed changes to the Rules and Procedures of the Panel. The agreed updates to the Rules and Procedures are available in Annex 3.
4.5 QMF Requirements for Observational Data

4.5.1 The Joint Meeting was informed that as a result of the decision by Cg-XIV a Quality Management Framework is developed which is relevant for all WMO Programmes. As part of the further integration of AMDAR observations within WIGOS, a WIGOS pilot project for AMDAR is started in 2008. One of the items within this project is the development of QMF Requirements for Observational Data

4.5.2 A major activity within QMF is the establishment of WMO technical regulations and relevant documentations. Currently a draft version of WMO Technical Regulations Volume IV - Quality Management (WMO-No.49) is available. This volume focuses on the development and implementation of a quality management system (QMS) in line with ISO 9000 and refers to a number of WMO Guides (see QMF website)

4.5.3 The Quality Management Framework deals with the overall end-to-end policy on quality assurance and with an accent on the services provided by the NMHSs. For the AMDAR Programme the relevant part of QMF is the quality assurance of AMDAR observational data. For this theme reference is made to the WMO Guide to Meteorological Instruments and Methods of Observation (WMO-No. 8, Seventh edition), Part III, Chap. 1, Quality Management. Although QMF documentation still refers to the sixth edition of this CIMO Guide, the seventh edition now contains extended guidelines and recommended practices in line with the recommendations endorsed by the QMF task team.

4.5.4 Because the observations for AMDAR are carried out under the responsibility of the aircraft owners and not by NMHSs, quality control and assurance is a critical issue. As required WMO Members may only disseminate data over the GTS if these data conform to the quality conditions as described in the Manual on the Global Data Processing and Forecasting System (Man. GDPFS; WMO No. 485). Further details on these conditions can be found in both the Guide to the Global Observing System (WMO No. 488) and the AMDAR Reference Manual (WMO No. 958).

4.5.5 To establish an appropriate QMS for AMDAR data, disseminated world wide over the GTS, clear harmonization of the quality control principles and conditions will be a critical issue. Procedures and conditions are stated and defined in the Man. GDPFS. Additional conditions related to the accuracy of observations are under development by the CBS ET-EGOS, with results published in the Guide to the GOS. Nevertheless national practices have introduced their own quality control procedures in due course, so harmonization is relevant. Also, the AMDAR Reference Manual provides appropriate quality control and evaluation guidelines as part of data management. The relevant paragraphs in this manual can be extended with more quantitative details in line with QMF recommendations.

4.5.6 Currently three types of quality control activities are in practice:

· real time evaluation of data before dissemination over the GTS

· delayed evaluation of data after dissemination over the GTS

· data monitoring after reception of data from the GTS (off line).

4.5.7 Real time evaluation filters all data using a predicted value (obtained by NWP) as reference to flag or reject data if the values do not conform to defined constraints. Moreover such control system may also check the availability of data (e.g. to find gaps in series of data relevant for profile information), may check for inconsistency of the position of an aircraft (LAT/LON and altitude) and of the timestamps. Also checks can be performed on the validity of aircraft reports (to avoid ghost reports, e.g. from aircraft during maintenance).

4.5.8 Delayed evaluation can be carried out shortly after reception using current background data from NWP as reference, e.g. within a 3 hour time window. For operational practices however, such type of validation and analyses is carried out hourly or every three hours (NWP runtime intervals) but reported to the local operators or coordinators once a day to support the switch off of data streams from suspected aircraft. With delayed data analysis the same checks will be carried out as with real time monitoring. Such analysis is more sophisticated (or reliable) because the available background reference (from NWP) provides a more accurate reference than the predicted values used for real time monitoring.

4.5.9 Data monitoring can also be carried out shortly after reception using background data from NWP as reference. For operational practices however, such type of validation and analyses is carried out on a daily basis to inform local operators once a day to switch off data streams from suspected aircraft. With off line data analysis the same checks can be carried out as with real time monitoring. In addition to this activity, statistics can be performed (e.g. on a daily basis) to indicate particular aircraft with unacceptable (daily) bias (or critical trends), frequent gross errors or timeliness. 

4.5.10 To implement a QMS a strategic approach for data monitoring and/or quality evaluation should be defined on forehand. For such a strategy it's relevant to decide first to have the quality evaluation (or monitoring) as an integral part of the local (regional or national) AMDAR data acquiring and processing infrastructure or not. Quality evaluation (QEv) inside the system has the advantage of direct (active) interaction with the local operators or technical coordinators. Quality control outside the system provides more or less quality monitoring only and is therefore a more passive activity.

4.5.11 For a number of check or control items the methods to evaluate observational and meta data (like positioning and time stamps) need to be investigated and to be developed to obtain a more accurate or reliable result. To evaluate the quality of observational data like for air temperature and wind the use of a high resolution (in time and place) NWP background is appropriate. For the evaluation of mixing ratio, icing and turbulence more experience is required to demonstrate the validity of the quantitative evaluation results using NWP. A challenging issue still is the QEv of positional information (horizontal and vertical) and on the time stamps. (If place and time are wrongly encoded a QEv system may indicate errors for temperature or wind although measured correctly). There are some techniques to check for inconsistencies, but the output is limited. Further research is required to improve the quality of the QEv methods.

4.5.12 For the further implementation of WIGOS a number of pilot projects with actions on QMF have been carried out already for other WMO programmes. These actions have resulted in recommended practices for (in situ) data real time quality control. To have an efficient and effective approach, these practices can be evaluated first for the further development of AMDAR QEv methods. Remarkable examples of such practices are published by the oceanographic community, like by the Date Buoy Co-operation Panel (DBCP). These practices are published as handbooks, which contain an extensive, detailed and structured set of real time quality checks (RTQCs) direct convertible into AMDAR QEv (near) real time quality checks.
4.6 Future governance of the AMDAR Programme

4.6.1 The Joint Meeting noted that the first steps in addressing the governance of WMO AMDAR Panel have been completed. These include the successful transfer of the AMDAR Technical Coordinator’s responsibility into WMO and the WMO Secretariat structural and organization change that included the creation of a new Aircraft Observation Unit (AIR) within the Observing and Information Systems Department (OBS) and its Observing Systems Division (OSD). The AMDAR Technical Coordinator is the Secretariat lead for the Aircraft Observation Unit, with the responsibility for aircraft observations. The successful transfer of responsibility into OSD has been in place for approximately two years.

4.6.2 The Joint Meeting was informed that following the CIMO Session (Helsinki, Finland September 2010) a number of ET-AIR and AMDAR Panel experts were nominated and finally accepted into the working structure of CIMO. Including Mr Axel Hoff (with support of Mr Jitze van der Meulen) into the new role of Theme Leader on Aircraft Measurements, this role will have the responsibility to:

· Provide technical review of approved aircraft based humidity capabilities.

· Liaise closely with Expert Team on Instrument Intercomparisons for testing and validation of the AMDAR system and aircraft based humidity sensor.

· Provide input to future updates to the CIMO guide relevant to aircraft based observations, including identification of standards for inclusion in the CIMO Guide.

· Work closely with Expert Team on Standardization for the development and provision of specifications and standards for aircraft based observation systems in order to meet user requirements.

· Communicate to the Commission the latest development in AMDAR and other aircraft based observational platforms.

4.6.3 The Joint Meeting agreed that in order to achieve the full integration of AMDAR/Aircraft Observations into WIGOS, with AMDAR regarded as a cost-effective upper-air system for a worldwide composite network the following steps must be achieved:

1. Move the responsibility for AMDAR from the WMO Commission for Aeronautical Meteorological (CAeM) to the Commission for Basic Systems (CBS). (Completed)

2. Creation of a new Aircraft Observation Unit (AIR) within the WMO Observing Systems Division (OSD), with the responsibilities for Aircraft Observations. With the newly created AMDAR Technical Coordinator position in the WMO Secretariat as the lead for AIR. (Completed)

3. Establish a new Expert Team on Airborne Observations (ET-AIR). (Completed)

4. The inclusion of AMDAR experts in the Commission for Instruments and Methods of Observations (CIMO) working structure, Upgrading the Global Upper-Air Network (Completed)

5. The provision in the WMO Secretariat’s regular budget for the AMDAR Technical Coordinator (2012 – 2015). (Underway) 

6. Full support for AMDAR activities from the WMO regular budget. (2015-2018)

4.7 Election of officers

4.7.1 The Panel re-elected Mr Frank Grooters as the AMDAR Panel Chairperson and
Mr Carl Weiss as the Vice-Chairperson the AMDAR Panel.
5 ANY OTHER BUSINESS
5.1 Clean Sky Project
5.1.1 .The Joint Meeting was informed that project Collaborative Meteo Concept Validation (COMET), under the European Clean Sky Programme, was successfully carried out together with French and German partners and in cooperation with Airbus. Yvan Lemaitre noted that for the future development of business for Airbus, Air France has drafted a letter of intent to Airbus that would assist Airbus gauging the level of support from airlines. Yvan Lemaitre will endeavour to make this letter of intent from Air France available to other AMDAR Panel Members with the aim that AMDAR Panel Members could encourage their airlines to write similar letters of intent to promote the concept. 

6 CLOSURE OF THE SESSION

6.1 The Joint Meeting agreed that the 14th Session of AMDAR Panel and 3rd Session of ET-AIR will be held in Canada tentative dates October 2011.

6.2 The Joint Meeting was closed at 3:45pm on Thursday, 7 October 2010.

______________
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Annex 2

Report on activities by the Science and Technical Sub-Group
The following information summarises the activities and progress associated with each issue that has been assigned to the STSG.  Additional information is also available in 8 Appendices attached to this Final Report.
1. AMDAR Manual with Focus on Benefits to the Airline Industry

Frank Grooters, Netherlands:

A description of work (DoW) is presented. This DoW shall lead to a manual especially written for the airline industry. It shall give an overview and a motivation for airlines to take part in AMDAR. 

The text has been accepted by the STSG. 

Action 1: The manual will have to be written and supported by a person or organization closely affiliated with the airline industry. 

2. Humidity

From David Helms, USA:

· WVSS-II Contract Activities: 

Twenty-five WVSS-II units have been installed on United Parcel Service (UPS) B757-200 aircraft and five WVSS-II installed on Southwest Airlines (SWA) B737-300 aircraft are operating normally.  This initial contract with ARINC/SpectraSensors calls for a total of 31 WVSS-II sensors to be installed on SWA B737 (300 and 700 series) by summer 2011.  Data from these UPS and SWA sensors will be provided to NOAA through June 2014. 

A new contract was awarded to ARINC on June 21, 2010 and calls for an additional 18 WVSS-II to be installed on SWA B-737 aircraft (700 series).  2 spare units will be built and installed as needed.  The new contract also has an option for purchasing WVSS-II data for an additional 3 years. 

· WVSS-II Studies:

Results from the Cooperative Institute for Meteorological Satellite Studies (CIMSS) University of Wisconsin-Madison (UW) 2009 2010 intercomparison studies with rawinondes show that the re-engineered WVSS-II systems appear generally to meet WMO observing requirements across all specific humidity (SH) and relative humidity (RH) ranges and in both ascent and descent phases of flight. 

· WVSS-II SH observations match the rawinsonde data very closely, with random differences ranging from 0.2 to 0.6 g/kg at all levels. 

· The slight moist bias observed (0.1 to 0.4 g/kg) should be correctable in post-processing. 

Intercomparison within the WVSS-II data set observations made within 15 minutes, 60 km distance and 55 m altitude showed moisture variability of less than 0.2 g/kg, exceeding the performance of most, if not all, other operational data sets. 

Ralph Peterson, USA recommends

Action 2: a)
To investigate options and cost/benefits for establishing 

AMDAR reference sensors (temperature, winds, moisture) traceable to SI. 
b)
To review established reference systems and procedures. 

· TAMDAR Activities:

A data thinning strategy developed in 2009 was amended this year.  This was necessary because the thinning strategy was too restrictive and AirDat, LLC could not provide all the data called for under the terms of the contract.  Rather than revise the strategy, the solution was to add soundings from Alaska and six CONUS airports totalling an average of an additional 28 soundings daily.

Next Steps:

· In-flight Assessments of WVSS-II Performance

Chamber investigations were performed under well defined, ideal laboratory conditions with the goal to determine the instrumental performance of the detector itself, e.g., sensitivity, detection limit, precision and accuracy. In-flight operation will encounter a variety of new, presently not well quantified, uncertainty sources such as, increased flow rates, air sampling, airport-pollution, and mechanical and thermal stress. Therefore, in-flight assessment of the WVSS-II instrument performance against advanced reference hygrometers is required as a compliment to chamber tests; two such assessments are planned:

· On behalf of EUMETNET-AMDAR (E-AMDAR), the UK Met Office plans flight tests in last quarter of 2010 of the WVSS-II on the research aircraft, a BAe146, belonging to the Facility for Airborne Atmospheric Measurements (FAAM). The BAe146 has an operating ceiling of up to 35,000 ft, suitable for upper tropospheric research.

· NOAA is working with the Atmospheric Turbulence and Diffusion Division of Air Resources Laboratory to integrate the WVSS-II on the University of Tennessee Space Institute’s (UTSI) Piper Navaho, which has an operating ceiling of 20,000 ft. The UTSI flight tests would compliment the UK Met Office research by sampling the lower troposphere in maritime Tropical airmass of the southeast USA, where moisture in excess of 15 g/kg is routine. This assessment is planned to occur in the first quarter of 2011.

· Coding and Metadata:  

Loss of precision is an issue with the dissemination of water vapor (mixing ratio) data, within the ARINC 620 protocol, aircraft communications addressing and reporting system, and in BUFR, particularly in very dry atmosphere of the upper troposphere. The AMDAR Panel is working with codes configuration management teams to improve this situation. In addition to precision concerns, automated “flagging” of suspect moisture data in BUFR is also being pursued.

· Monitoring:

Robust monitoring of water vapor observations from aircraft is also being addressed through use of integrated observing techniques, such as through monitoring of AMDAR derived Integrated Precipitable Water (IPW) using Global Positioning System (GPS) for Meteorology (GPS-Met) data as a reference.

· Extending Sensor Performance:

In the last quarter of 2010, two companies, MassTech and SpectraSensors, were awarded a phase I Small Business Innovation Research (SBIR) for design work supporting extending the WVSS-II sensitivity from the current threshold of about 50 ppmv to climatic minimums of moisture near 1 ppmv. This SBIR research topic was solicited by NOAA in response to chamber results indicating sensor limitations with the low end of atmospheric moisture. SpectraSensors has experience with ppbv sensitivity sensors in the gas and petroleum industry using Tunable Diode Lasers. 

From Dean Locket Australia: 

The BoM has developed a business case for Qantas which:

-
Describes the Qantas AMDAR Program;

-
Sets out the benefits of the AMDAR Program to both meteorological agencies and the airline industry;

-
Sets out the benefits of the enhancement of the AMDAR Program with water vapour sensing to both meteorological agencies and the airline industry;

-
Outlines a proposal for the airline to undertake a viability assessment and costing for implementation of a water vapour sensor program based on the Bureau's desire to initially implement a trial of 2-3 WVSS-II sensors with the possibility of rolling out 20-25 sensors over the next 3-5 years on the Qantas B737-838 fleet.

The business case suggests 2 potential, future direct benefits to the airline in implementing a water vapour sensing program: 1) Data input for icing potential detection; and, 2) Data input to engine and fuel management systems. Whilst the use of the data in these roles would undoubtedly add to the certification and integration costs, it may be worth the Panel undertaking a study to investigate such possibilities in consultation with avionics experts and the manufacturer.

The Bureau's case would be considerably strengthened with the provision of a statement by WMO and the Panel regarding: the benefits of water vapour measurement and increased coverage of vertical profiles; support for the integrity of the WVSS-II system; and, support for agencies to endeavour to enhance AMDAR Programs with water vapour sensor integration.

The Bureau would be willing to provide an edited version of the business case document as input to the AMDAR Manual in relation to benefits to airlines. 

3. Turbulence

From David Helms, USA:

Summary of Issues and progress made:

-
Eddy Dissipation Rate (EDR) algorithm now is deployed and operational on ~100 757s at United Airlines (UAL) and ~80 737s at Delta Airlines (DAL).  Southwest Airlines (SWA) began deployment on their 737 fleet this past year, and they currently are running the software in test mode on 10 aircraft.

-
EDR Proof of Concept Demonstration is on-going at DAL Flight Operations Center.  Dispatchers are using a special display of the EDR and the Graphical Turbulence Guidance (GTG2) product for strategic and tactical flight planning.  Preliminary anecdotal data suggests a positive impact on both flight operations and airspace capacity.  The demonstration is scheduled to end this coming winter and a report documenting the results will be published next year.

-
GTG2 was implemented operationally in the winter of 2010.  Improved version includes EDR data as input and clear air turbulence forecasts for flight levels FL100-450.  

-
Continued development activities at the National Center for Atmospheric Research (NCAR) focused on three areas:  in situ (EDR) detection of turbulence, forecasts, and remote sensing of turbulence.  The next version of GTG, GTG3, will include forecasts for mountain wave turbulence.  A new product, a graphical turbulence “Nowcast” (GTGN), is also in development and will provide a snapshot of the current turbulent state of the atmosphere for tactical use.  GTGN uses as input the short-term (1-hour) GTG forecasts, supplemented with turbulence reports from various sources, such as EDR, PIREPs, satellite data and radars.  Both GTG3 and GTGN are scheduled for operational implementation in FY13.

Next Steps:

-
Continued improvements to the GTG product are planned.  These will include forecasts for convectively-induced turbulence, all flight levels (SFC-FL450), and global coverage.

-
Continue work to deploy EDR onto 767s at DAL and UAL.

Action 3: STSG asks NOAA, if it would be possible to have access to the EDR software to be able to apply that on other existing systems worldwide. 

4. Icing

From Gilles Fournier, Canada:

Previous Actions:

-
The STSG to monitor progress and analyse findings associated with the Canadian TAMDAR research icing application: CLOSED at 12th meeting 

-
The STSG to analyse the USA experience with reporting of icing associated with the TAMDAR GLFE: Pending.  However, at AEEC Datalink Users Forum, Montreal, July 6-8, 2010, AirDat provided some information in a PPT presentation regarding visualization of icing from TAMDAR equipped aircraft.  Distribution of the PPT file seems restricted.

-
The most appropriate elements and methods for automatically reporting conditions for ice accretion from aircraft: No progress.  However there has been indirect work done by National Research Council Canada Institute for Aerospace Research that has been qualified as significant advance in icing research.  It is about an isokinetic probe developed to measure cloud total water content when flying at altitude through clouds with ice crystals.  It represents a significant step forward in the effort to characterize and fully understand the total water content present in clouds with ice crystal conditions.  However this effort is targeted at mitigating engine flameout due to the presence of ice crystals so detection is part of it but what data could be downlinked, how it may be interpreted, and how different it is from what is available today are questions to be answered. Flight testing of the probe in ice crystal conditions is planned for 2011. (http://www.nrc-cnrc.gc.ca/eng/ibp/iar.html)

-
Appropriate methods and systems for the operational use of ice conditions including assimilation into NWP: No progress.

-
The operational impact of icing data: No progress.

From Dean Locket, Australia:

The Bureau suggests that the Panel investigate the viability of utilising a water vapour sensor and the data derived as a means for detecting and warning of the potential for icing, particularly for supercooled large droplets (SLD). Is there potential to use this as a benefit for airlines implementing WVSS? 

5. Wind Quality

From Gilles Fournier, Canada: 

Previous Actions: 

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

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

-
The STSG to compile the requirements specifications for the studies: No progress.

-
The STSG to determine and verify the criteria for a wind quality flag that could be applied across the various AMDAR-capable aircraft fleets: No progress.

Action 4: Jitze van der Meulen (KNMI) will create concepts for case studies. He does the favour to take over the task to monitor the worldwide activities concerning wind quality.

From Clemens Drüe, Universität Trier, Germany (druee@uni-trier.de): 

Reconstruction of Aircraft Trajectories from AMDAR Weather Reports

Systematic errors of aircraft measurements are known to depend on flight-dynamic state. For example, we found strong evidence that the wind speed error acts like an aircraft-fixed vector. This implies that the wind error depends on the aircraft heading. If the dependence of such errors on the flight dynamic-state is known, they can be removed or reduced, in principle. For both development and application of such an error model, data on the flight-dynamic state an AMDAR unit is needed. Hence, we developed a simplified flight simulator to reconstruct trajectories of ascending or descending AMDAR units. It is based on the EUROCONTROL BADA performance model and a variational solution using a sophisticated cost function. Performance of the algorithm was validated using CARIBIC scientific data from an A340-600. The results were very good for most variables except large scatter for roll and angle of attack. A scientific manuscript is currently in review by J Atmos Ocean Tech. 

From Jitze van der Meulen, Netherlands:

Reference was made to the different interpretation of the accuracy requirements for wind measurements. It was shown that requirements in terms of wind vector RMS error (considered to be related to the magnitude of the OBS-REF wind vector difference) should be redefined in terms of measurement uncertainty with a 95% confidence interval (the international standard procedure, not universally in practice within all WMO Programmes – an issue picked up as an action item by the PTC). It was shown that the expression of uncertainty requirements in terms of wind vector are of the same order of magnitude as for wind speed. Moreover, the use of wind vector RMS(E) alone will cause that significant wind direction errors (e.g. > 90 degrees) are overlooked. Therefore directional errors should be taken into account when recommending accuracy requirements. 

Moreover, because the observed windvector is a result of the total airspeed, heading and groundspeed/direction observations it will be of interest to evaluate those particular components to determine which is dominant in error analysis. It was noted that only the newest AMDAR BUFR template (to become operational) gives the possibility to report these particular components.

Also, it was shown that there is a difference (bias) between the DES and ASC mode observations of about 0.5 m/s

6. Temperature

From Jitze van der Meulen, Netherlands:

The manager of de E-AMDAR QEv centre (J. van der Meulen) presented a number of items based on specific case studies on observations by the E-AMDAR fleet (EUnnnn). It was shown that significant biases by aircraft type exist, but these differences are smaller than the standard deviation of the biases of the overall set of aircraft (with the exception of M90 aircraft). It was shown that there is no significant difference between the DES and ASC mode observations in spite of other studies on other AMDAR aircraft done in the past. Also, error statistics show that the OBS-REF comparisons have a clear Gaussian behavior (with an overall 95% confidence interval of 2.5 K). Because the reference (the background of a NWP high resolution model) also has a measurement uncertainty of the order of magnitude of degrees K, evaluation of the daily differences for a set of days are necessary to demonstrate objectively any trends of the individual aircraft.

7. Altimetry

From Jitze van der Meulen, Netherlands:

Aircraft should report ‘pressure altitude’ as the altitude parameter (well defined for the FM42 code; BUFR states ‘flight level’, which should be interpreted as pressure altitude for all levels, also near the RWY). It is found that a number of aircraft report ‘indicated altitude’, which may be ‘pressure altitude’, but is typical ‘altitude’ (w/r MSL) near the runway. Moreover some (popular) BUFR templates (ASDAR and ACARS template) prescribe the use of ‘altitude’ or ‘indicated altitude’ in stead of ‘flight level’ (as recommended in the AMDAR template) and confusion may arise. Therefore the newest AMDAR template is recommended which will avoid such confusion. A study on the impact of this incorrect use (‘altitude w/r MSL’ in stead of ‘pressure altitude’) using a climatological dataset with 60 years of observed RWY pressure altitudes shows an additional uncertainty (no bias) in the temperature of about 1.2 K. 

Action 5: The pressure based altimetry investigations should get references to airlines as well as aircraft types.

8. Navigation

From Jitze van der Meulen, Netherlands: 

It was stated that navigational errors (like biases in LAT/LON) can hardly been recognized. Only by evaluating a series of reported positions can be evaluated to find any anomalies. Such anomalies are determined by evaluating position and time stamps to calculate the aircraft ground speed and filter for unrealistic speeds. Any (constant) bias in latitude or longitude may be observed by evaluating to position of the aircraft just before ascending or just after landing (lowest pressure altitude) and to filter on positions, which are typicaly not within an acceptable range around an airfield.

9. Air Chemistry

From Yvan Lemaitre, France: 

IAGOS (Integration of routine Aircraft measurements into a Global Observing System) is a research program. This program is aimed at designing a system capable of making atmospheric chemistry observations onboard commercial Airbus A340 aircraft. The atmospheric chemistry observations include ozone, water vapour, carbon monoxide, relative humidity, cloud density, nitrogen oxides, carbon dioxide and aerosols. These observations, made from planes operating for partner airlines, are sent in real-time to meteorological networks using radio link and E-AMDAR infrastructure on ground. The data will be used by long-term climate and air quality researchers and by weather forecasters.

All data from IAGOS sensors (to allow development of new applications) are:

–
Package 1 : RH, vmr O3, CO, cloud droplet distributions 

–
Package 2a : vmr NOy
–
Package 2b : vmr NOx
–
Package 2c : aerosols (3 modes), volatile ratio

–
Package 2d : vmr CO2, CH4
1 ascent profile 30 min after take-off

1 descent profile 2 min after landing

Timeliness : > 45 min, < 90 min.

10. Optimisation

From Stig Carlberg, EUMETNET-AMDAR / Sweden: 

In the E-ADOS (EUMETNET-AMDAR Data Optimization System) several improvements have been realized during the last year. The E-AMDAR report activities are controlled by configurations related to each individual unit of the involved platforms, such as 

-
airports, 

-
regions, and 

-
aircraft. 

This refers to ascends or descents as well as to the en-route sections. Aircraft being not able to fulfil quality requirements are added to an exclude list and are not further considered in the optimization process. Since the end of 2009 the two additional airlines Finnair and KLM are linked to E-ADOS. The reporting activities of these fleets are now coordinated with those of Lufthansa, Lufthansa Cargo, Lufthansa Italia, and Lufthansa Cityline. 

Worldwide, any other aircraft fleet being able to participate in AMDAR can join this optimization system. Savings in communication costs are kept together with the meteorologically requested coverage of AMDAR profiles in time and space. 

In the USA an optimisation is done for TAMDAR by application of the data thinning strategy. 

From Dean Lockett, Australia: 

The Australian optimization system (A-ADOS) has been operational for approximately 18 months now during which time the system has performed extremely well, with very few issues or problems.

A-ADOS currently provides data optimization for the Qantas B737-838 fleet only, as the wide-body fleets are still equipped with Qantas-AAAV1 software and are currently unable to respond to uplink command. A-ADOS facilitates non-transmission of around 50% of data from the optimisable fleet that is redundant to current requirements and saves the Bureau around AU$30K to $40K per year.

An upgrade of the Australian AMDAR Data Optimisation System (A-ADOS) was completed in September 2010. The major benefits of the upgrade include an increased optimisation efficiency of around 10% and the integration of an AMDAR database into the system.

A-ADOS currently provides data optimisation for the Qantas B737-800 fleet. Negotiations are currently underway with Qantas to upgrade the AMDAR software of the B747 and B767 fleets to AAA V3 software so as to provide compatibility with A-ADOS. Jetstar has also indicated a willingness to provide support for integration into A-ADOS when the A320 fleet is activated.

The Bureau believes that A-ADOS has the capability to provide a comprehensive AMDAR data optimization and reception functionality that could readily be exported and licensed to other met. agencies in the management of their own national AMDAR programs. The Bureau would welcome dialogue on this from any Panel members.

11. Impact Studies

From Gilles Fournier, Canada: 

Previous Actions:

-
The STSG to continue to monitor and review publications and activities associated with AMDAR data impact studies: On-going.

The Canadian Meteorological Centre (CMC) has been working on an Adjoint Method to measure the impact of observations.  The Naval Research Laboratory in the US has developed a monitoring site where observations are continuously monitored for their impact on short-range forecast error. The sensitivity analyses are produced using adjoint versions of the NRL Atmospheric Variational Data Assimilation System - Accelerated Representer (NAVDAS-AR) and the Navy Operational Global Atmospheric Prediction System (NOGAPS). Results can be viewed at: http://www.nrlmry.navy.mil/obsens/fnmoc/obsens_main_od.html.

The advantages of an adjoint method over the traditional Observing System Experiments (OSEs) are that: it is possible to estimate the impacts of any subset of observations with respect to all other assimilated observations simultaneously; it is flexible and computationally efficient; it is based on a measure of short-range forecast error; it provides more details: Results can be easily aggregated by data type, location, channel, etc.; and it is useful to identify problems with an observation or the way it is assimilated.  However it is subject to assumptions and limitations inherent in the use of adjoint models.  CMC provided a presentation entitled 'Study of the Observation Impact on the Operational Canadian Global Deterministic Prediction System' at the 44th Annual Congress of the Canadian Meteorological and Oceanographic Society (CMOS), Ottawa, May 31-June 4, 2010, that is attached. Results presented using January 2007 data demonstrate the impact of AMDAR and its favorable rank compared to other sets of observations.

12. Interfaces

From Stewart Taylor, E-AMDAR / UK Met Office:

Issue:
Update to AMDAR templates and ARINC 620.

Progress: 

-
Following on from WIGOS (Pilot Project for AMDAR) discussions concerning AMDAR template upgrade, the E-AMDAR Technical Co-ordinator (TC) brought the required development to the attention of the aviation industry at the AEEC Datalink Users Forum (DLUF) in San Diego Feb 2010 as this is linked to the ARINC 620 development. 

-
This was followed up by an invite to the E-AMDAR and WMO AMDAR Panel TCs to attend the AEEC Datalink Systems Sub-Committee in Montreal Jul 2010 where the new template requirements were further discussed. The process for making changes to an industry standard (ARINC620) was explained and guidance and assistance offered from the Sub-Committee members.

-
The discussions in Montreal were then reported back to AEEC DLUF in Brussels Jul 2010.

-
WMO AMDAR hosted a WIGOS meeting in Geneva Aug 2010 which was attended by E-AMDAR TC, DWD AMDAR and representative from Lufthansa (LSY). This meeting finalised the requirements for the ARINC620 upgrade.

-
Report from the Geneva meeting will be made available to the AMDAR community for comment before being incorporated into the ARINC Project Initiation/modification (API/M) documentation for the ARINC620 upgrade.

Suggested Action for 2011:

Action 6: The process for modifying an industry standard follows several stages to completion. During the latter stages of 2010 and the first half of 2011, WMO and E-AMDAR will continue with the API/M schedule.

From Dean Lockett, Australia:

Issue:
AAA

Qantas has completed (July 2010) the roll out of the updated AAA V3 software, which contains a fix for the Base40 encoding issue that resulted in navigation errors, on its B737-838 fleet. Monitoring by international monitoring centres has verified that the fix has resolved the issue. 

Whilst the Base40 issue was most obviously manifested in the navigation errors within certain latitude and longitude bands, it is likely that this issue will affect and has affected other variables that use the AAA Base40 encoding system for transmission of data. The Bureau therefore recommends that the updated software containing the fix is implemented for airlines currently using the AAA V2 and V3 software. 

13. Other approaches similar to AMDAR

Previous Actions:

-
The STSG to monitor the application and trials of new and developing AMDAR systems including TAMDAR and AMS AFIRS: On-going. 

From Gilles Fournier, Canada: 

The Search and Rescue-New Initiative Funds (SAR-NIF) AMDAR project '2005026: Enhanced Humidity and Temperature Measurements for Weather Forecasting' was completed in September 2010.  Final reports are attached (Final Summary Report by CMC, March 2009; MetProbe Project Technical Report by AeroMechanical Services Ltd. (AMS, the manufacturer of afirs), September 10, 2010).  The project was intended to improve the capabilities of the Canadian AMDAR program by developing a capacity by CMC to assimilate humidity data from aircraft and by developing an air temperature probe, a relative humidity sensor and a MEMS-based inertial measurement system which could be used on the smaller and older aircraft fleet typical of the remote areas of Canada. Improvements to Canadian AMDAR capabilities were expected to improve weather forecasting capabilities, which in turn were expected to reduce the number of Search and Rescue missions related to unexpected weather conditions.  Further, better forecasting was expected to improve the safety of Search and Rescue personnel. Objective 1 (to develop capacity by CMC to assimilate humidity data from aircraft) was successfully completed within budget and time limit.  Objective 2 by AMS was more difficult due to a variety of challenges: approval delays, major technological difficulties, little opportunity to test sensors as AMS client base was smaller than projected, economic turndown severely impacting both AMS and the aviation community... Consequently no sensors meeting AMDAR specifications have been developed that could be put in a package for deployment on aircraft servicing the remote areas of Canada. 

Follow-Up: CMC expect to start assimilating humidity data from aircraft in its operational suite of NWP model products in October 2010.  Unfortunately there will be no Canadian aircraft equipped with humidity sensors but the US and European fleets are continuously expanding.  Regarding the development of a low-cost sensing package by AMS, the recommendations from the AMS report will be considered in the update of the strategy to sustain and further expand the Canadian AMDAR Program. Recommendations to Senior Management of Environment Canada will result, taking into account knowledge acquired and lessons learned over the 10 years of experience with the development and the operation of the Program, including the SAR-NIF 2005026 project. 

For the TAMDAR application in the USA see section 2. 

14. Frame Specification of AMDAR plus Instruments

From Axel Hoff, Germany

Apart from the financial and political aspects of an ex-works integration of AMDAR plus other instruments on commercial aircraft there has to be defined a scientific and technological frame before any standards could be written. The worldwide standard for the elementary AMDAR is given by the AAA or ARINC 620. The process of the data acquisition is based on hardware being already existent on every commercial aircraft belonging to a fleet with an air-to-ground data communication logistics. Only a software installation has to be done. 

The addition of instrumentation for humidity measurement or even air chemistry needs the description of a frame. It should be structured by the measurement physics as well as by the technical features of the envisaged systems. 

This frame should give 

-
guidelines for useful preparations on each aircraft, 

-
limits for keeping the amount of ex-works provisions for the empty aircraft as small as possible, 

-
enough freedom for system developments. 

The final goal is to achieve another ARINC standard for AMDAR plus additional instrumentation which could be directly used by the aircraft manufacturers. 

Action 7: A work group shall develop a first draft of a specification 
(David Helms, Axel Hoff, Yvan Lemaitre, Stewart Taylor)

15. AMDAR Future

From Dean Lockett, Australia:

The member for Australia suggested that the Panel should consider whether adequate consideration has been given to the future of the AMDAR Program in relation to the technology evolution taking place within the various components of the systems on which the program relies and that the program is potentially at risk if members ignore or are not aware of developments which have the potential to replace or modify aviation and avionics systems within the aviation infrastructure. Additionally, the Panel should be aware of and making plans to take advantage of developments that may provide opportunities to make the program more efficient and cost-effective with the aim of ensuring that the requirements for AMDAR are automatically integrated into aircraft infrastructure and processes so as to reduce risks to the program. 

The members from USA, Germany and Australia considered the various key components of the system and commenced reviewing the technological developments, the associated risks and mitigation strategies that the Panel might consider and incorporate into planning over the next 5 to 10 years. It is recommended that the process of this technology review and planning strategy should be continued by the Panel and incorporated into the work of the Science and Technical Sub-Group. 

Action 8: Develop an AMDAR Science and Technology Strategic Plan/Risk Assessment 
Identify risk and opportunities to/for AMDAR in next 10 years
(David Helms, Axel Hoff, Dean Lockett)

Scheme of new workplan tasks (proposed by David Helms): 

	Priority
	Objective
	Future Activities
	Deadline
	OPR

	TBD
	Investigate options and cost/benefits for establishing AMDAR reference sensors (temperature, winds, moisture) traceable to SI
	Review established reference systems and procedures
	Q3-2011
	TBD

	TBD
	Develop turbulence monitoring implementation plan
	Work with USA FAA (2 day workshop) to develop transition plan
	Q4-2011
	TBD

	TBD
	Develop and implement a simplified WIGOS certification check-list that can be used as a self-assessment tool for establishing and tracking progress towards achieving 100% compliance
	Review relevant guidance and outline major functional areas pertaining to  AMDAR
	Q4-2011
	TBD


Annex 3
Update components to the AMDAR Panel Rules and Procedures

Terms of Reference for the WMO AMDAR Panel

Training and outreach sub-group (TrOSG)
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 and Outreach Sub-group (TrOSG) shall be:


(i)
To support technical training and outreach 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.  It shall, where appropriate, support participation in outreach activities for the purpose of promoting AMDAR.  Also, it shall seek new outreach opportunities for the benefit of the AMDAR program; 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 TrOSG; and

(b) Reporting back to the AMDAR Panel on the activities and achievements of the TrOSG.

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

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 and Outreach 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.  Identify, support and participate in appropriate outreach activities and assess their suitability for posting on the AMDAR Panel web site.  

3.2 Support technical training workshops and outreach activities 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 TrOSG’s activities with the Science and Technical Sub-Group.

3.6 Coordinate TrOSG’s activities with the AMDAR Technical Coordinator.

3.7 Provide support to the Panel regarding the integration of AMDAR into the WMO Integrated Global Observing System.
3.8 Provide progress reports to the AMDAR Panel and seek review and approval.
Terms of Reference for the WMO AMDAR Panel

Coordinator for the Improvement in Data Exchange and Quality control

The goal of the AMDAR 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.

To target the AMDAR Panel’s Terms of Reference the Coordinator for the Improvement in Data Exchange and Quality Control shall:

1.
Promote the exchange and dissemination of all appropriate automated meteorological reports from aircraft through the Global Telecommunication System and other systems as appropriate;

2.
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;

Activities

To achieve these goals, the Coordinator for the Improvement in Data Exchange and Quality Control shall undertake the following activities:

1 Data Exchange

· Assess present data exchange among Members and end-users;

· Review requirements for exchange; and

· Develop recommendations for exchange.

2 Quality Control

· Assess present quality control activity by Members and end-users;

· Review requirements for quality control; and

· Develop recommendations for quality control.

Annex 4

Draft AMDAR Data policy

1.
Background

1.1
The Commission for Basic Systems (CBS) has requested the Expert Team on Aircraft Observations (ET-AIR), through its work plan (2009-2012), to develop an AMDAR data policy. This task to develop an AMDAR data policy will involve the analysis of the current status and the requirements before a well proposal for an AMDAR data policy could be then presented to CBS. Another requirement for this task would involve the development of guidelines for third party data providers, such as TAMDAR. 
2.
Data policy

2.1 It is encouraged that AMDAR and aircraft observations be freely available with open access. Real time data sharing is achieved via the Global Telecommunications System (GTS) of WMO. At present, archiving of AMDAR and aircraft observations is the responsibility of the relevant national and/or regional AMDAR programs, with data being made available via some national and regional AMDAR password protection web portals. In many cases, the policies relating to the release and use of these data are not immediately clear as there are many agreements between the airline industries partners and NMHSs. 

2.2 As part of the work programme of ET-AIR there is a requirement that clarification must be sought out from all operational AMDAR programs and associated agencies, who have agreements in place with their airlines, with the aim of developing a coordinated data policy for AMDAR and aircraft observation data within the spirit of the WMO data exchange policy defined in WMO Congress Resolution 40 (Cg-XII). 

3.
Data archiving

3.1
AMDAR data disseminated on the GTS are routinely archived by a number of operational AMDAR programmes. ET-AIR and the AMDAR Panel will actively encourage all operational AMDAR programs to archive and make available AMDAR data. Centres archiving AMDAR data are encourage to work towards becoming a DCPC.

4.
Instrumental Metadata

4.1
In recent years there has been an increasing demand for instrumental metadata that would serve a number of applications, including NWP and Climate studies. The AMDAR Panel and ET-AIR through the WIGOS Pilot Project for AMDAR started the process of developing its own metadata tables and in the future a collection system at participating AMDAR programs, please see doc 3.4.1, Progress Achieved for the WIGOS Pilot Project for AMDAR, for further information. 

5.
Quality control

5.1
Quality control procedures are in place to ensure the usefulness of real time data and also of data archives. A well-defined feedback mechanism is required to control real time data. The WIGOS Pilot Project for AMDAR will assist with the development of standardized procedure for Quality Management of AMDAR data, please see doc 3.4.1, Progress Achieved for the WIGOS Pilot Project for AMDAR, for further information. This project will examine the requirements for Quality Monitoring and Quality Assurance of AMDAR Data and develop a quality framework and procedure in support of high quality AMDAR Data to users as well as identify potential AMDAR archive centers (Data Collection or Production Centres (DCPCs) for WIS).

Annex 5

AMDAR Panel action items
	priority


	Programmes/Projects/

Activities


	Objectives/Goals
	Recent Activities


	Future Activities
	Deadline for action
	Budget

(Estimate)

(CHF)
	Responsible

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

1st – ad hoc Steering Group

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

3rd – Metadata

4th – ARINC620 update


	Rework of the current template and then conduct then testing and validation of a 

standardised BUFR template for AMDAR


	2nd Quarter 2011
	
	David Helms, Stewart Taylor

	
	
	
	
	Test case with single airline within E-AMDAR Programme for implementing the application of WMO Metadata relevant to AMDAR
	4th Quarter 2010
	3000
	Stewart Taylor

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


	4th Quarter 2011
	3000
	Jitze van der Meulen

	
	
	
	
	Validation of inter-comparison of available Water Vapour sensor performance.


	4th Quarter 2011
	5000
	David Helms, Axel Hoff

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


	2nd Quarter 2011
	30000
	Frank Grooters 

(& through the services of a contractor)



	
	
	
	
	Contractor to develop the framework for generic software specification for AMDAR


	1st Quarter 2011
	5000
	Frank Grooters (& through the services of a contractor)



	2


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


	Coordinate AMDAR Mexico workshop and national Programme
	1st Quarter 2011
	
	USA AMDAR Programme & AMDAR Panel

	
	
	
	
	Review NMHSs activities in relation to AMDAR and report to next AMDAR Panel Meeting.
	October 2011
	
	WMO Secretariat/(SO/AIR)and AMDAR
Panel Chairman

	3
	AMDAR REFERENCE MANUAL
	Up to date AMDAR reference material
	No recent activities for this action item.
	Develop a strategy for the integration of the AMDAR Reference Manual into standard WMO Material,
	3rd Quarter 2011
	
	WMO Secretariat/(SO/AIR)

	
	
	
	
	Identify those component of the Reference Manual that are obsolete
	3rd Quarter 2011
	
	STSG

	
	
	
	
	Identify priorities for updates
	3rd Quarter 2011
	
	STSG

	4
	AMDAR DATA REQUEST
	To provide the best possible global coverage of AMDAR data
	E-AMDAR is now provided data for Singapore, Curacao and South Africa and is now developing agreements (MOUs) with Malaysia and India
	Explore opportunities in Central America
	1st Quarter 2011
	
	USA AMDAR Programme & AMDAR Panel

	5
	ONBOARD SOFTWARE DEVELOPMENT
	Develop a standardized software package for AMDAR capable aircraft
	See report from Australia, Netherlands and the Russian Federation
	Full implementation of  AAAv3 for the Australian and SAWS AMDAR programs
	1st Quarter 2011
	
	Australia and SAWS AMDAR programs

	6
	WEB SITE
	To have an effective means of communicating AMDAR related information and activities
	New WMO format AMDAR Panel Webpage completed.
	Populate the new AMDAR Panel Webpage
	Ongoing
	
	WMO Secretariat/(SO/AIR)

STSG & TrOSG

	7
	NEW AMDAR PROGRAMMES -  [Central & West Africa (ASECNA)]
	The provision of effective assistance and coordination to new AMDAR Programmes
	Ongoing monitoring and support provided by AMDAR TC and Panel Members.
	Monitor and provide technical support.
	Ongoing
	
	WMO Secretariat/(SO/AIR)and AMDAR
Panel Members

	9
	IMPACTS/BENEFITS DOCUMENT
	To inform NMHSs, airlines and related industries on the benefits of AMDAR
	No recent activities for this action item.
	Contractor to develop short technical Flyer to assist airlines in developing AMDAR systems.
	1st Quarter 2011
	5000
	AMDAR Panel Chairman (& through the services of a contractor)
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AMDAR Panel Trust fund expenditure

[image: image1.png]AMDAR TRUST FUND: INCOME AND EXPENDITURE (Actual Jan 2009 - Aug 2010, Projected Sept 2010-Dec 2012)
Based on WMO Finance Information 31 August 2010 in Swiss Francs

Actual Estimated Estimated Estimated
Jan-Dec 2009 Jan-Dec 2010 Jan-Dec 2011 Jan-Dec 2012

Receipts

Brought Forward 864,487 919,647 927,600 816,800

Contributions 218713 1775554 108.800 108,800

Interest 2671 1200 1200 1.200

[Total Receipts 1,085,871 1,098,400 1,037,600 926,800

Expenditure/Obligns.

Consultancy

[Tech Coordinator 163239 130,000 130,000 130,000

Consultant

Travel

[Tech Coordinator 7691 20000 15,000 15,000

Consutants 3407 55,000 55,000

Projects & Activities

[Technical Support

Provision of Data

Support Data Exchange

Software Development

|ARING Membership 1092

[Workshops & Training 20,000 20000 20000

Indirect Costs 79 800 800 800

[Total Expenditure 166,225 170,800 220,800 220,800

Balance of Fund 919,647 927,600 816,800 706,000

Contributions

(Australia 0 14,000 E 14,000 E 14,000

|Austria 3,500 3,500 E 3,500 E 3,500 E

Canada 20,000 10,000 10,000 E 10,000

France 31.895 29,490 30,000 E 30000 E

Germany 38,829 34200 E 35000 E 35000 E

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

Republic of Korea 0 8733 4300 4300

Netherlands 7623 7070 7000 E 7,000 E

Norway 16,500 0E 0E 0E

Sweden 5000 5000 5000 E 5000 E

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

United Kingdom 17,341 15,560 E 0E 0E

United States of America 25025 0 0E 0E

[Total 218,713 77,554 108,800 108,800

E Estimated Values
*In-kind contribution to the AMDAR Panel through the development and provision of the AAAY3 AMDAR Software package
#In-kind contrbution to the AMDAR Panel through the provision of VCP funds to cover AMDAR Technical Workshops for Mexico and Central America




Annex 7

table of income and expenditure reported by wmo finance department

[image: image2.png]AMDAR TRUST FUND
Interim Statement of Income and Expenditure

For the period 1 January to 31 August 2010
Amounts in Swiss Francs

Balance brougnt forward, 1 January 2010

Income
2.1 Contributions received
22 Interest credited

23 Total income.

‘Total available funds during reporting period

©01) 257

Expenditure
41 Direct project costs Acual
411 Professional and above 3328720
412 Postadusment - establisned 2878090
413 Contributions to JSPF 1148590
414 Contribution to medical insurance plans 281650
415 Common siaff costs 300125
4185 4% load: Recruitmt & Termination Reserve 278752
417 3% load: Postretiement benefis reserve 208063
418 Travel of staff to other WMO meetings 207291
419 Ad hoc travel of saffto attend non-WMO meetings 1255959
4140 Travel -Other representatives o attend other WMO mestings -
4141 Total project direct costs 10397280
42 Indirect project costs.
421 Bank charges 2258
422 Total indirect project costs 2258
43 Total project expenditure 103,995.38

Balance of fund at 31 August 2010

Contributions received

Canaca
France.
Korea
Netheriands
Sweden
Total

6020355

96451
6125806

Reauisitions
&Obligations ~ Total

67,9377 10522297

- 2373080

- 1148590

- 2816.90

- 300125

- 278752

- 2000563

- 207291

577031 13,3299

7370608 177,678.88
©o1) 2257

73,706.07

1000000
29,490.49
873346
7,080.60

5,000.00

919,440 55

930,698 62

177.701.45

802,097 17







































































































