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DISCUSSION
1.
Introduction 

The Expert Team on Aircraft-based Observations, ET-AIR, is unique within CBS and OPAG-IOS in the sense that it works in cooperation with another body, the AMDAR Panel, which currently continues to operate as a WMO affiliated body made up of Members of WMO operating under its own Terms of Reference that have been put in place and maintained by the Panel Membership (see: http://www.wmo.int/amdar/AMDARPanel.html). WMO Members contribute on an annual basis to the AMDAR Panel Trust Fund, which is managed and overseen by WMO and supports the coordination, activities and work programme of the Panel and the development and maintenance of the AMDAR Programme.

The AMDAR Panel, together with the ET-AIR and the CIMO Theme Leaders on Aircraft Measurements, form the bodies that maintain the Aircraft Observations Programme and together have continued to work towards further development of the Aircraft Observing System (incorporating the AMDAR Observing System) and its full integration into the WMO Integrated Global Observing System (WIGOS) under the WMO World Weather Watch Programme.
This document will outline the achievements, issues and recommendations associated with the work programme of ET-AIR but will also place the work programme of the ET within the context of the wider work programme for the Aircraft Observing System.
The status and completion of the integration process for AMDAR into WWW and the future status of the AMDAR Panel and AMDAR Trust Fund are very important issues to the Members and are discussed at length and in detail within this report. The associated recommendations require the considered deliberation of both ICT-IOS and CBS.

Over the 2009 – 2012 inter-sessional period for CBS, the ET has met on three occasions in conjoint sessions with the AMDAR Panel. The first session of ET-AIR was held in Toulouse, France, in November 2009, the second session in Geneva, Switzerland, in October 2010 and the third session was held in Quebec City, Canada, in November 2011.
The Terms of Reference for ET-AIR are provided within Appendix I.
2.
Achievements
In relation to its Terms of Reference (Appendix I), the  Expert Team achieved the following:

1. (a) Coordinate with the AMDAR Panel to develop a harmonized AMDAR work plan:
Over the inter-sessional period, ET-AIR has met conjointly with the AMDAR Panel in three sessions. Together, the ET and the Panel have developed and maintained a joint work plan that has ensured significant achievements in the work programmes of both bodies.
The Panel and the ET coordinated with CIMO the establishment of a Theme Leader for Aircraft Measurements within the CIMO OPAG on Standardization and Inter-comparisons.

Together with the Panel, the ET has made significant progress in defining an ongoing work plan for the development of the AMDAR Observing System as a component of the Aircraft Observing System within the GOS. This work plan will be utilised to complete the transition of the AMDAR Panel work plan into the work plans of the CBS and CIMO Technical Commissions with recommendations to complete this process made within this document.
2. (b) Review and report to CBS on the AMDAR Programme activities including the integration of AMDAR into WIGOS;
A summary of the key Aircraft Observations and AMDAR Programme activities are reported below and will be reported to CBS.

3. (c) Develop future governance for the AMDAR Programme;:
Over the inter-sessional period, the migration of the governance of the AMDAR Programme to WWW and CBS has neared completion.

It was determined by the Panel and ET-AIR that, in order to achieve the full integration of Aircraft Observations and AMDAR into WMO, 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 ET-AIR-2 and AMDAR Panel-13/Doc. 4.6, p. 4 newly created AMDAR Technical Co-ordinator 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). (Completed) 

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

Apart from step 6, all other steps have been completed.
While step 6 is yet to be completed, as a result of the healthy state of the AMDAR Trust Fund and its capacity to support the activities of the work plan, it is deemed that the transition of the governance of the Aircraft Observations Programme to the WWW Programme can now be finalised.
This document proposes a new governance structure and concepts for new Terms of Reference for operation of the AMDAR Trust Fund in support of the Aircraft Observations Programme under the WWW Programme.
4. (d) Steer the implementation of the WIGOS AMDAR Pilot Project:
The WIGOS Pilot Project for AMDAR has been well advanced over the inter-sessional period. The WIGO Pilot Project incorporates the following key tasks:

(a) Development of a standardized BUFR Template for AMDAR;

(b) Application of WMO Metadata relevant to AMDAR;

(c) Development of a standardized Quality Management Framework for AMDAR data; 

(d) Validation and preparation for inter-comparison of available water vapour sensor performance; 

(e) Update of the AMDAR Reference Manual WMO-No. 958;

(f) Development of the framework for generic software specification for AMDAR.
The following achievements in relation to these tasks are reported:

· A new BUFR Template for AMDAR has been developed and submitted for approval through the fast-track process (2012).

· A provisional metadata set for AMDAR has been compiled, proposed and reviewed at the Workshop on Data Management. Plans have been made to finalise the metadata framework for Aircraft Observations.
· The Panel and ET-AIR have now put in place a work plan (incorporating both medium and long term plans) that incorporates a Core Activity (No. 4) for the Development and Maintenance of the Aircraft Observing System Quality Management System:

4.1
Implement a Quality Management Framework for AMDAR that incorporates standardization across national programmes, taking into account:

1)
Data management;

2)
Metadata management;

3)
Quality control for metrological systems;

4)
Systems and data monitoring and evaluation.
4.2
Develop a National and Global Aircraft Observations Data Management Framework.
4.3
Standardise AMDAR software function across avionics systems and optional sensors (e.g. water vapour) across aircraft.
4.4
Manage the data processing and quality assurance for other sources of aircraft data transmitted on the GTS, including data provided through ICAO.
In line with activity 4.2 of the work plan, a Workshop on Aircraft Observations Data Management was held 5-8 June 2012 in Geneva. The outcomes and recommendations of that workshop will lead to further development of the Quality Management System for the Aircraft Observing System.
· Considerable progress has been made in the validation of the WVSS-II water vapour sensor through inter-comparison with standard instrumentation on research aircraft, for which the results have been extremely promising and adding to evidence that the sensor meets requirements for wider operational implementation, which is occurring in the USA and likely to occur shortly within the E-AMDAR and Australian AMDAR programmes.

· A Description of Work was developed for the Generic AMDAR Software Specification and a WMO Special Services Agreement awarded to a consultant to complete the work. The SSA is currently underway and the new standard for AMDAR software is expected to be delivered in the 2nd half of 2012.
5. (e) Develop a data policy for AMDAR;
While little progress on this has been made to date, the matter of AMDAR data policy was considered in detail at the Workshop on Aircraft Observations Data Management held in June 2012.

6. (f) Develop standard practices for AMDAR:

See ToR (d) and (e) and Appendix V regarding other Aircraft Observations activities.

7. (g) Provide input into the EGOS-IP for AMDAR:

The ET and Panel have contributed to the activities associated with the Evolution of the GOS through participation in ET-EGOS meetings and within the development and review process for the new version of the EGOS-IP.

The consolidated work plan of the Panel and ET-AIR now includes a task to provide input and assistance to ET-EGOS in the relevant aspects of the RRR process and to define the capabilities of the Aircraft Observations System for input into the Database of Observing Systems Capabilities.
8. (h) Report on training requirements and activities for AMDAR:

The Mexico Regional AMDAR Workshop was held in Mexico City over 6-8 November 2012, was very successful and well organized by the host country.
In addition to the opportunity to provide training and expertise to regional NMHS experts and regional airline representatives, an important outcome from the workshop was that a plan had been put in place to advance the Aeromexico AMDAR Programme and, subsequently, discussions between the Secretariat, ARINC and Servicio Meteorológico Nacional (SMN) had taken place in relation to software development and the contractual requirements for the programme. It was agreed that the Panel would provide the financial support necessary to ensure start up of the programme utilizing funds provided by the USA through the Voluntary Cooperation Programme. Support for the development and implementation of this programme will continue to be provided by the Panel and the Secretariat.
The ET and Panel, in collaboration with the Secretariat, have now established a quarterly WMO AMDAR Panel Newsletter, with the first two volumes published in 2012. The newsletter was distributed by email and also made available online.
9. (i) Provide advice and support to the Chairperson of OPAG-IOS on development and implementation of WIGOS concept:
The ET and the Panel have contributed to the process of the development and implementation of WIGOS through the WIGOS Pilot Project for AMDAR as outlined above under ToR 4(d).
See also Appendix V for Status of the AMDAR Programme, Activities and Recent Progress on Aircraft Observations
3.
Issues

In addition to the issues covered by Recommendations in Section 4, the Expert Team has identified the following issues for consideration by the ICT-IOS:

3.1
WMO Integrated Global Observing System (WIGOS) and WIGOS Implementation Plan (WIP)

The integration of AMDAR into the WWW and the WIGOS through the WIGOS Pilot Project for AMDAR (see 4 and 9 above) is following a gradual and successful process. After the integration is complete, the remaining long-term tasks in the Pilot Project will become part of the ET-AIR Work Programme.
Issue: ET-AIR requires direction and advice as to the status and future of the WIGOS Pilot Project for AMDAR.
3.2
Observational requirements for the Global Framework for Climate Services (GFCS)

ET-Air should consider through the RRR process additional requirements for observations in response to applications covered by GFCS. It is recognized that the GFCS development is a lengthy process, and that no specific requirements have been submitted by the GFCS to the RRR and the ET-AIR through the EGOS-IP yet.
Issue: It is recommended that a direct and routine dialogue will have to be established in the GFCS framework with those operational agents who directly use the aircraft observations for elaborating the products and services that the end users need.
3.3
Observational requirements for WMO Polar activities, including the Global Cryosphere Watch (GCW)

See Appendix V for AMDAR Polar activities.
3.4
Capacity Building

A WMO AMDAR Regional Workshop was held in Mexico City over 6 to 8 November 2011, with several Panel Members participating as presenters. The Mexico Regional AMDAR Workshop was very successful and well organized by the host country. The WMO Secretariat ensured that the presentations from the meeting have been made available online via the newly developed AMDAR Projects and Collaboration website hosted by WMO. 

An important outcome from the workshop was that a plan had been put in place to advance the Aeromexico AMDAR Programme and, subsequently, discussions between the Secretariat, ARINC and Servicio Meteorológico Nacional (SMN) had taken place in relation to software development and the contractual requirements for the programme. It was agreed that the Panel would provide the financial support necessary to ensure start up of the programme utilizing funds provided by the USA through the Voluntary Cooperation Programme. Support for the development and implementation of this programme will continue to be provided by the Panel and the Secretariat.
Issue: The AMDAR Panel has taken a strong role in AMDAR Programme expansion through the provision of training and workshops and it will be important that this role is continued in the future under changes being made and proposed to the aircraft observations programme and its governance (see next Issue 3.5 below).

3.5
Towards Completion of Transition of AMDAR to WWW and Future Governance of Aircraft Observations
At the AMDAR Panel Management Group (APMG) Meeting held at Silver Spring, USA in February 2012, the Secretariat presented a document on the Future Governance of the AMDAR Programme that summarized the progress that had been made to date in realizing the agreed plan to integrate the AMDAR Observing System into the WMO Integrated GOS (WIGOS) under the World Weather Watch Programme.

With the technical coordinator role of the AMDAR Programme now integrated into the WMO Secretariat under the Aircraft Observations programme and funded from the WMO Regular Budget, the only remaining item in the agree list of six steps to be completed was for full support for AMDAR activities to be funded under the WMO Regular Budget for 2015 – 2018, if this is agreed to by Congress.

The issue of the completion of the Aircraft Observing System transition to WMO under the World Weather Watch Programme and its governance therein was discussed at length by the APMG with significant input and advice from Dr Lars-Peter Riishojgaard (Chair ICT-IOS) and Dr Frederick Branski (President CBS). Dr Branski reiterated that both the Executive Council and Congress had endorsed the full transition process that had also been endorsed and approved by the Panel and it was clear that the only issues left to be determined were the new governance and work team structures within the CBS and CIMO Technical Commissions and the time line for completion of the transition. Dr Branski suggested that the transition process could now readily proceed to completion given that all the necessary approvals were in place and all the required steps completed. On the issue of a governance structure for the Aircraft Observing System and the utilization of the AMDAR Trust Fund for implementation and operation of the programme, Dr Branski and Dr Riishojgaard both assured the APMG that the functions and roles that had been successfully employed under the AMDAR Panel governance could be readily and well accommodated within the existing structures and work teams of the Technical Commissions.

The APMG agreed that a more rapid transition had the benefit of removing the issue as a distraction from the Work Programme and the goals and aspirations of the Members in extending and enhancing Aircraft Observations and the AMDAR Programme. It was also acknowledged that completion of the transition would relieve the burden on the Secretariat to support the administrative overheads associated with the maintenance of the AMDAR Panel. However, in proposing the new governance and working structure, the APMG would need to take into account the wishes of the Panel Members in ensuring that the functions and roles within the programme and the established relationships with the Aviation Industry and related bodies and organizations were maintained and replicated where necessary. The governance structure should also ensure that Panel Members retain the ability to contribute to the AMDAR Trust Fund and have input to the defining of the Work Programme that the TF currently supports and will support in the future.

The APMG agreed to work through a process that might allow a proposal for completion of the transition and a new governance structure under the WWW to be presented to the AMDAR Panel 15th Session in November 2012 and to possible come into effect immediately following this meeting. In order to achieve this and ensure a viable proposal is made, the APMG would,  under advice from the Secretariat and the Technical Commissions management, make recommendations and proposals as appropriate to ICT-IOS (May 2012) and CBS-XV (Sep 2012). The APMG would work with Secretariat in ensuring that Panel Members were advised and consulted regarding the transition process in advance of the next Panel Meeting.

A draft Proposed (future) Structure of the WWW AMDAR Programme is presented in Appendix VI for review and consideration by the ICT-IOS. 
4.
Recommendations

The  Expert Team is proposing the following recommendation to the ICT-IOS and the CBS-XV:

1. Recommendation 1 – COMPLETION OF THE TRANSITION OF AMDAR TO WWW AIRCRAFT OBSERVATIONS – See Appendix IV
5. 
Proposed Changes to the Terms of Reference of the Expert Team 

The Proposed Terms of Reference for the Expert Team on Aircraft-based Observations are provided within Appendix III in line with the change in governance and programmatic structure for Aircraft Observations as described in Issue 3.5 above and within Appendix VI. The proposal is dependent on the decision of ICT-IOS in relation to Recommendation I in Appendix IV and the future creation of a new Expert Team within CIMO (recommended Terms of Reference provided in Appendix VI). If this is not supported by ICT-IOS, then the ToR and proposed Work Plan activities proposed for the CIMO ET (see Appendix V) will need to be addressed through the currently existing programmatic structure as also described in Appendix V.
6.
Work plan

A draft Work Plan for the  Expert Team for the period 2012-2014 is at Appendix II.

_______________

Appendix I – Terms of Reference of the  Expert Team
Commission for Basic Systems, OPAG IOS, Expert Team on Aircraft-based Observations, Terms of Reference (ToR approved by CBS-XIV)
(a) Coordinate with the AMDAR Panel to develop a harmonized AMDAR work plan;

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

(c) Develop future governance for the AMDAR Programme;

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

(e) Develop a data policy for AMDAR;

(f) Develop standard practices for AMDAR;

(g) Provide input into the EGOS-IP for AMDAR;

(h) Report on training requirements and activities for AMDAR;

(i) Provide advice and support to the Chairperson of OPAG-IOS on development and implementation of WIGOS concept.

_______________

Appendix II - draft Work Plan for the  Expert Team for the period 2012-2014

	 ToR
	Activities and Tasks

	Oversee and assist in the enhancement and optimization of the Aircraft Observing System in line with the requirements of Members and the recommendations and actions of the EGOS-IP.
	Extend global AMDAR coverage, particularly over upper air data sparse and developing areas;
Address the requirement for national, regional and global optimization;
Extend AMDAR Programme to GA aircraft and coverage of regional airports.  

	Oversee the development and maintenance of the Aircraft Observing System Quality Management System.
	Implement a Quality Management Framework for AMDAR that incorporates  standardization across national programmes, taking into account: 

1) Data management; 

2) Metadata management; 

3) Quality control for metrological systems; 

4) Systems and data monitoring and evaluation. 

Develop a National and Global Aircraft Observations Data Management Framework; 

Standardise AMDAR software function across avionics systems and optional sensors (e.g. water vapour) across aircraft;

Manage the data processing and quality assurance for other sources of aircraft data transmitted on the GTS including data provided through ICAO;

Develop and maintain regulatory material within the Manual and Guide to the GOS.

	Assist and provide support for training and outreach activities to support promotion and development of the Aircraft Observing System.
	Develop methods and material for promoting Aircraft Observations and the AMDAR Programme;

Represent WMO and its Members at relevant aviation and avionics forums.

Conduct training and outreach activities in support of promotion and development of  Aircraft Observations and the AMDAR Programme.  

	Contribute to the development and implementation of concept of WIGOS and provide relevant advice and support to the chairperson of ICT-IOS
	Address relevant items of WIGOS Implementation Activities, agreed by EC-WG/WIGOS-WIS-2. 

	Together with CIMO ET-(Aircraft Observations), manage the work programme for the Aircraft Observations Programme and the budget for expenditure of the AMDAR Trust Fund in line with its ToR. 
	Develop and maintain annual work programmes;

Develop and maintain annual budgets for expenditure of the AMDAR Trust Fund in line with its ToR.


_______________

Appendix III – Proposed Terms of Reference of the CBS Expert Team on aircraft-based observations
1. Oversee and assist in the enhancement and optimization of the Aircraft Observing System in line with the requirements of Members and the recommendations and actions of the EGOS-IP.

2. Oversee the development and maintenance of the Aircraft Observing System Quality Management System.

3. Assist and provide support for training and outreach activities to support promotion and development of the Aircraft Observing System.

4. Contribute to the development and implementation of concept of WIGOS and provide relevant advice and support to the chairperson of ICT-IOS

5. Together with CIMO ET-(Aircraft Observations), manage the work programme for the Aircraft Observations Programme and the budget for the corresponding expenditure of the AMDAR Trust Fund in line with its ToR. 

_______________

Appendix IV - Draft Recommendation No. ??? (CBS-XV)

completion OF transition of amdar to WWW Aircraft observations
The Commission for Basic Systems,

Noting:

(1) The operational status of the Global AMDAR Programme as a component of the World Weather Watch Programme;
(2) The overall positive impact of the dramatic increase in availability of Aircraft Observations on the GTS;

(3) The achievements associated with the integration of the AMDAR Observing System, as a sub-system of the Aircraft Observing System into the Global Observing System; and,
(4)  The proposal for a new governance structure for Aircraft Observations under the WMO  Technical Commissions, CBS and CIMO. 
Considering that:

(1)  The programme and achievements successfully managed and coordinated by the WMO AMDAR Panel should be maintained and developed further in the future; and,
(2)  The AMDAR Trust Fund, that has provided support for the development of the AMDAR Programme and is currently managed by the AMDAR Panel, will need to be maintained under new Terms of Reference, to continue to support the work programme for Aircraft Observations under WWW.
Recommends that:

(1) The proposed governance and programmatic structure for the management, coordination and support of the Aircraft Observing System as a component of the World Weather Watch Programme, as provided in the Annex to this Recommendation, is supported and implemented;
Requests
 the Secretary-General to ensure that the Secretariat provides support for the coordination of the work programme and activities under the proposed governance and programmatic structure for Aircraft Observations in cooperation with the CBS and CIMO Technical Commissions;
 

the Secretary-General to ensure that the AMDAR Trust Fund continues to be maintained and managed by the Secretariat in support of its use under the proposed Terms of Reference; and


the Secretary-General to bring the new governance structure to the attention of Members and identified international agents and organizations.

Authorizes 
COMPLETION OF THE TRANSITION OF AMDAR TO WWW AIRCRAFT OBSERVATIONS 
[Insert here Appendix VI to this document, as amended by ICT-IOS and the AMDAR Panel in the lead up to CBS-XV.]
-----------

Appendix V - Status of the AMDAR Programme, Activities and Recent Progress on Aircraft Observations
AMDAR Programme Status

1. The following countries and organisations maintain operational AMDAR programmes as sub-programmes of the global WMO AMDAR Programme:
· Australia

· Canada

· China

· E-AMDAR

· Hong Kong, China

· Japan

· New Zealand

· Republic of Korea

· South Africa

· United States
2. The following 33 airlines, comprised of over 2800 aircraft, provide AMDAR observations to the AMDAR Programme via the national or regional AMDAR programmes:

· Qantas Airways, Jetstar Airways, Jetstar Asia and SkyTraders (Australia)

· Air Canada Jazz (Canada)

· Air China, China Southern Airlines and Shandong Airlines (China)

· Air France, KLM, Lufthansa Passage, Lufthansa CityLine, Lufthansa Cargo, British Airways, Finnair, Scandinavian Airlines, Blue1, EasyJet Airline, Novair, Thomas Cook Scandinavia (E-AMDAR)

· Cathay Pacific (Hong Kong China)

· Air Nippon Airways and Japan Airlines (Japan)

· Air New Zealand (New Zealand)

· Korean Air and Asiana Airlines (Korea)

· South African Airways (South Africa)

· Alaska Airlines, American Airlines, Delta Air Lines (including Northwest Airlines), Federal Express, United Airlines, United Parcel Service (UPS), Southwest Airlines (USA)

3. Although the AMDAR Programme output, as measured in terms of the number of observations transmitted on the GTS has fluctuated markedly in recent years, most particularly due to economic cycles, the developments over 2011 and the first quarter of 2012, combined with an improved economic situation for airlines, have meant that the Programme now provides an average of between 250,00 and 300,000 upper air observations per day in support of the WMO World Weather Watch Programme. Figure 1 below shows the 4-year trend in GTS output of aircraft observations, with the contribution by the AMDAR Programme depicted by the blue line, with statistics compiled and provided by the Canadian Meteorological Centre, Environment Canada.
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Figure 1, Aircraft observations on the GTS over August 2007 to March 2012.

4. The sharp rise in observations in 2011 is chiefly associated with the addition of 110 Alaska Airlines B737 aircraft as a new component of the USA AMDAR (MDCRS) Programme over March – June 2011. There is also evident a marked rise in observations available on the GTS as a result of increased output from the ICAO Automatic Dependent Surveillance (ADS) programme over February to April 2011, predominantly over the northern Atlantic area. The upturn evident over the 1st quarter of 2012 appears to be predominantly associated with an improved economic climate for airlines although it has also been improved by the rectification of an issue with the Alaskan Airlines data processing and the addition of the Jetstar Airways and Jetstar Asia A320 fleets with the Australian AMDAR Programme.

The Fourteenth AMDAR Panel Meeting (AMDAR-14), and the Third Session of the CBS Expert Team on Aircraft-based Observations (ET-AIR)
5. The Joint Meeting was conjointly held at the Fairmont, le Chateau Frontenac, Quebec City, Canada, over November 2-4 November 2011 and was very successful, incorporating a large agenda with an emphasis on the development of an invigorated work programme that seeks to align the work of the Panel and the Expert Team with the Implementation Plan for the Evolution of the Global Observing System over the longer term, and the work of the WMO Technical Commissions over the medium and shorter terms.
AMDAR Panel Management Group, Session 3

6. At the Third Session of the AMDAR Panel Meeting Group (APMG) (Silver Spring, Maryland, USA over February 27 to March 2, 2012) a number of critical issues relating to the operation of the programme that supports the Aircraft Observing System were discussed and good progress was made in determining a strategy for finalizing the transition of the AMDAR system into WMO under the WWW Programme by the end of 2012.

Recent Achievements, Activities and Outcomes
7. The progress made by the Panel and the ET over the past 12 months in implementing the AMDAR Programme includes: the expansion and improvement of AMDAR data coverage over key areas including Alaska, Africa, the Southwest Pacific and Antarctica; continued progress on the WIGOS AMDAR Pilot Project; near completion of a new BUFR template for AMDAR; significant progress on an update to the ARINC 620 software specification; further progress on operational implementation and final validation of water vapor sensing technology; and several developments associated with AMDAR software.

8. The work programme will in the future place more emphasis on strategically focused assistance for developments that have both a high chance of success and will have an impact on improving global AMDAR data coverage, rather than attempting to administer large regional projects for which it is difficult to find and resource leaders. An example of such assistance that can and will be delivered is the Regional AMDAR Workshop that was held in Mexico City in November 2011.

9. The final validation and the commencement of the global implementation of water vapor sensing as a component of AMDAR will become a high priority within the work programme and there was discussion towards the reinvigoration of an internationally coordinated approach. Also identified was the need to develop strong business cases for both WMO Members and the Aviation Industry to ensure support for wider operational implementation.

10. Another high priority activity identified as requiring greater support is the internationalization of the turbulence and Eddy Dissipation Rate monitoring programme that has been under development in the USA for many years. The Panel has strengthened ties with the relevant bodies under which this development is managed and plans have been made to commence trials and implementation outside of the USA.

11. The work underway in relation to the WIGOS Pilot Project for AMDAR contributing to improvement to the AMDAR Quality Management System will continue and be expanded in the future.

12. Other topics covered included: the production of a quarterly AMDAR Programme newsletter; various AMDAR software developments, AMDAR application to climate monitoring, data quality issues and revision of AMDAR regulatory material and the WMO Aircraft Observations website.
AMDAR Polar Activities

13. The Australian AMDAR Programme commenced receiving AMDAR data from an Airbus A319 aircraft that is operated on behalf of the Australian Antarctic Division by SkyTraders airline and flying inter-continental services between Australia and Antarctica over the Southern hemisphere summer. The first AMDAR data for this aircraft was transmitted on the GTS in early 2011.
14. In 2011 over 100 Alaska Airlines aircraft were implemented with AMDAR software providing upper-air data from the arctic Alaska region on an operational basis.

15. Under the Canadian AMDAR programme, aircraft are providing AMDAR data from the northern Canadian region.

16. Under the European E-AMDAR programme daily flights to Svalbard and inter-continental flights using near-Polar routes to the Far East (Japan) are providing AMDAR data from the area above the Arctic Circle.
Future Aircraft Observations Work Programme Significant Activities

17. The Panel and ET-AIR would conduct the Workshop on Aircraft Observing System Data Management over 5-8 June 2012, Geneva, Switzerland. A set of terms of reference for the workshop had been developed that would include a focus on aircraft observations data and metadata management, quality control and monitoring, data provision and display, compatibility with and integration into the WMO Information System (WIS) and various data quality issues.

18. A WMO Special Services Agreement (SSA) has been put in place with a consultant for the development of a “Universal” AMDAR software specification of requirements. When completed, this specification will become the standard for the AMDAR Programme and will ensure a more uniform approach to AMDAR software functionality and data quality.

19. The Panel has also put in place an SSA with another consultant to undertake a study on the current AMDAR Programme data coverage, carry out a survey of airlines and their operations with respect to the identified data-sparse areas and then propose a set of recommendations for future targeted AMDAR Programme development in order to strategically improve AMDAR data coverage. 

WVSS-II Humidity Sensor Recent Developments
20. The AMDAR Panel recently received the Final Report on the WVSS-II Sensors fitted to the FAAM BAe 146. This report details the results of comparisons made between two WVSS-II v3 sensors installed on the BAe with standard water vapor measurement sensors (General Eastern 1011B ('GE') and Buck CR2 ('Buck') chilled mirror hygrometers and the Total Water Content ('TWC') probe) during 4 field trials conducted over 2011. The two WVSS II v3 sensors were installed with two different inlet devices, one with the standard SpectraSensors Incorporated (SSI) “flush mounting” inlet (WVSS f) and the other with a TAT inlet (Rosemount Total-Air-Temperature housing: “WVSS r”) to achieve an impact effect with increased pressure and temperature. The following summarises the key results and outcomes from the report:

· “Analysis of data from twenty-six research flights around the United Kingdom, north Africa, the Aegean and eastern Canada show that, within the limits of this study, the WVSS-II hygrometer agrees well with the GE and the Buck in most situations”.

· In the conditions of the upper troposphere, the WVSS-f unit tended to show a wet bias.

· Generally the WVSS r compared to the WVSS f shows closer agreement to the standard sensors although it appears to have a slower response to rapid changes in humidity. Both generally demonstrate response times adequate for the sampling rates used in AMDAR.

· No significant degradation in the performance of either sensor was noticed throughout the trial.

· When exposed to liquid water the WVSS II v3 units show some limited but noticeable degradation in performance. When water particles emerge, an over-reading of WVSS-r can be interpreted as physically reasonable. The adiabatic heating of the impact air leads to a partial evaporation of the particles before the air enters the absorption chamber. However, the presence of water or ice particles always presents difficulties for all types of humidity sensors.

· “In summary, the performance of the WVSS-II in these flights was very encouraging; the WVSS-II hygrometer appears to perform well in all conditions encountered, but there are significant shortcomings in the performance of both the inlets used. The standard, flush inlet appears unable to cope with very dry conditions and is likely to produce data with a serious wet bias in the upper tropopause/lower stratosphere (UTLS). There remains concern that the flush inlet may be susceptible to run-off in heavy rain. Flights are planned over the next month which should address this issue and confirm concerns about UTLS data. The Rosemount inlet, by contrast, appears to work well in very dry conditions but can be susceptible to liquid water under certain circumstances and, for operational use, WVSS-r data in the presence of liquid water should be removed. There are also some grounds to suspect a susceptibility to mineral aerosol but this requires further investigation. Investigation of an inlet capable of providing reliable data both in the presence of liquid water and in the UTLS should be carried out”.

21. Whilst it is clear that there are still some performance issues with the WVSS-II v3 sensor, and in particular the mounting inlet system, the Panel and ET believes that the following statements define the Panel’s current position in relation to the performance of the sensor:

The WMO AMDAR Panel has, through its Members, been undertaking a scientific assessment and validation process of the method and operational suitability of the WVSS-II system designed for humidity measurement from an aircraft platform over a number of years and has extensively (on the technical level) contributed through its various developmental phases.
In its third and current significant design update (WVSS-II Version 3), the scientific evidence, based on testing carried out in the laboratory and comparison with standard humidity measuring instruments during flight trials on research aircraft and the assessment of data derived from deployment on operational commercial aircraft, suggests that the sensor and the methodology employed are currently the best able to approach the measurement and data quality standards and also meet operational requirements specified by WMO Technical Commissions and the AMDAR Panel.

The WMO AMDAR Panel is currently working towards incorporating this information and position into WMO guidance and regulatory material.

At the current time, the WMO AMDAR Panel is not aware of any other sensor, either being developed or manufactured, that is able to adequately meet the required performance standards for this specialized meteorological measurement application.

22. 
In the light of these results and the previous laboratory and comparative field tests that have been completed, the Panel and ET have sufficient confidence in the WVSS-II v3 system’s performance to recommend that Members should seek to implement water vapor measurement within their operational AMDAR programmes. 

23. 
Additionally, the Panel and ET believe that there are significant efficiencies and advantages to be derived for and on behalf of Members, if the process of AMDAR water vapor measurement implementation is carried out under the umbrella of an international project approach including:
24. 
The Panel and ET expects to work towards the compilation of a draft strategic plan for water vapor measurement implementation that might be considered for endorsement and participation by the Panel and its Members.
Turbulence and Eddy Dissipation Rate

25. A turbulence technical workshop will be held in conjunction with the Joint Panel and ET-AIR Meeting in Boulder in November 2012 and will cover, among other issues the status of the turbulence monitoring and prediction programme, based on the Eddy Dissipation Rate metric (EDR), in the USA and its possible extension internationally within the AMDAR system.

26. The one day workshop will be held prior to the AMDAR Panel Meeting on Monday 5 November, with the content to be agreed upon between the Panel and the presenters, which would come mainly from representative experts from the FAA and the National Centre for Atmospheric Research (NCAR). The key topics currently under consideration for focus include:
· History of EDR: motivation for its use and technical/theoretical description.

· Refresh and update on the FAA/UCAR EDR monitoring and prediction (M&P) program.

· Plans for extension of the EDR M&P program.

· The EDR index/categorization system and its use.

· Modeling application of EDR (both for aviation and meteorology).

· Benefits and impacts of the M&P program.

· Airline involvement and testimony of benefits and impacts.

· Scientific work on turbulence elsewhere.

· Possibilities and potential for internationalization of the EDR M&P program.
27. The FAA and NCAR have provided the Panel with a full specification of the EDR algorithms that are currently deployed operationally in the USA. This specification includes all equations and monitoring algorithms necessary to incorporate into existing AMDAR software specifications and also a software package that might be utilized for implementation and testing within an airline fleet outside the USA. The Panel will review and analyse this information with a view to developing a strategy and plan for international implementation.
--------
Appendix VI: Proposed Structure of the WWW Aircraft Observing System Programme

Background

The WMO AMDAR Panel came into existence under its original Terms of Reference in March 1998 with the following underlying mandate:
The Panel is recognized as a body within the WMO structure, with the endorsement of the WMO Executive Council, fostering active cooperation among Members in the implementation and operation of AMDAR as a component of the WWW Composite Observing System.
Background information on the AMDAR Panel and its current Terms of Reference are available at: http://www.wmo.int/amdar/AMDARPanel.html
Whilst WMO has played a key role in providing the AMDAR Panel with administrative support through the Secretariat and in the administration of the AMDAR Trust Fund, both WMO and the Panel have agreed that eventually, once considered by the Panel to be operational, with standards well-defined, the AMDAR system and the governance and programme that supports it, should be fully integrated into WMO under the World Weather Watch Programme and CBS and CIMO Technical Commissions.

Both the Panel and the Secretariat have made all the necessary arrangements and steps for this process to be near completion and, at the Joint Meeting of the AMDAR Panel and the CBS Expert Team on Aircraft-based Observations in Quebec City, Canada in November 2011, it was agreed that the AMDAR Panel Chairman and the AMDAR Panel Management Group (APMG), should consult with the Secretariat, CBS and CIMO in order to develop and finalise an appropriate governance and programmatic structure and a timeline for the integration process that will ensure that the work of the Panel and its work programme continues in line with WMO Member requirements.

At the 3rd session of the AMDAR Panel Management Group, held in Silver Spring, USA in early 2012, the APMG consulted with Dr Lars-Peter Riishojgaard (Chair ICT-IOS) and Dr Frederick Branski (President CBS) and reached the following decision:

The APMG agreed to work through a process that might allow a proposal for completion of the transition and a new governance structure under the WWW to be presented to the AMDAR Panel 15th Session in November 2012 and to possibly come into effect immediately following this meeting. In order to achieve this and ensure a viable proposal is made, the APMG would,  under advice from the Secretariat and the Technical Commissions management, make recommendations and proposals as appropriate to ICT-IOS (May 2012) and CBS-XV (Sep 2012). The APMG would work with Secretariat in ensuring that Panel Members were advised and consulted regarding the transition process in advance of the next Panel Meeting.
This document puts forward for consideration by ICT-IOS, a draft proposal for a new programmatic structure for the governance of the Aircraft Observations system under the World Watch Programme, to be managed by the WMO Technical Commissions and the WMO Secretariat on behalf of WMO Members.

Aircraft Observations Programme Governance Transition

Original Governance Structure

The original governance and programmatic structure of the AMDAR Observing system under the AMDAR Panel is shown in Figure 1 below.
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Figure 1: Governance and programmatic structure before integration into WMO.
Current Structure Within WWW

Over the past 5 years, the AMDAR Panel, ET-AIR and the Secretariat have undertaken and completed the following activities towards integration of the AMDAR Programme into WMO:

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 Co-ordinator 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). (Completed) 

The final step that was agreed upon to complete the integration was to seek for full support for AMDAR activities to be funded from the WMO regular budget. (2015-2018).

These steps have now led to the development of a governance and programmatic structure within WMO (not including the AMDAR Panel) as depicted in Figure 2, which includes the formation of a CBS Expert Team on Aircraft-based Observations under OPAG-IOS and the appointment of two theme leads on Aircraft Measurements within CIMO under the OPAG-SI. Work has commenced on the integration of AMDAR manuals and reference material into WWW manuals and guides.
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Figure 2: Current Aircraft Observing System governance and programmatic structure.
Issues with the Current Structure
The AMDAR Panel Management Group (Session 3, 2012), in seeking to address the concerns of the AMDAR Panel regarding the transition and integration process, which inevitably would lead to the cessation of AMDAR Panel activities, identified the following aims and requirements of the governance and programmatic structure within WWW: To ensure that:

1. The existing operational Aircraft Observing system continues to be developed and maintained;

2. A programmatic structure is developed that will allow the system to continue to develop in line with the CBS Implementation Plan for the Evolution of the Global Observing System;

3. The work programme of the AMDAR Panel, which is defined within the Aircraft Observing System Programme Plan continues to be addressed under the new structure, in line with Member requirements and under agreement with the WMO Technical Commissions management and processes; and,

4. The AMDAR Trust Fund continues to support the development of the AMDAR Observing System and associated activities into the future, including the implementation of water vapor and turbulence measurement.

The following issues with the current structure were identified:

1. The Panel Members believe that it is important that Members, particularly those with operational AMDAR programmes, should have the capacity to meet in one forum or another on at least an annual basis and that, given that CBS teams tend to meet on a biennial basis, the current structure might not allow this;

2. The Panel Members want to preserve the arrangement whereby Members can attend relevant meetings at the cost of their organization;

3. The structure does not define the terms for the management of the AMDAR Trust Fund;

4. There appears to be insufficient representation within CIMO, particularly given the importance of the development and implementation of water vapor sensing and turbulence measurement within the AMDAR system.

Proposed Governance and Programmatic Structure

In order to address the issues identified above, the AMDAR Panel Management Group and its Members put forward the following proposal for an altered structure and new conceptual Terms of Reference for the proposed structural elements, as depicted in Figure 3 below. The chief differences between this structure and that depicted in Figure 2, are: the creation of a new Expert Team within CIMO, in place of the Theme Leads; the confirmation of the continuation of the operation of the AMDAR Trust Fund in support of the Aircraft Observing System work programme; and the role of the two Expert Teams under their respective work programmes continuing the work of the AMDAR Panel under the coordination of the Secretariat within the Observing Systems Division.
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Figure 3: Proposed Aircraft Observing System governance and programmatic structure.
Addressing the Issues

The proposed structure addresses the issues as identified above in the following ways:

1. The creation of a second Expert Team under CIMO will allow the role of the AMDAR Panel to be split between two Expert Teams, with the CBS team taking on the Aircraft Observations Programme development role (see below), whilst the CIMO team should have responsibility for the more technical and standards-related aspects. Envisaging that the two teams would meet every 2nd year in alternative years, this will allow those Members with an interest in meeting annually to attend both meetings. With a division of the work programme in this way and more formal responsibilities falling to a second ET, this arrangement will also cut down on the coordination and administrative load of the Secretariat;

2. It is expected that, within the limitations of reasonable logistics and resources, Members will be able to continue to have representation at ET Meetings, at the expense of their own organization as is consistent with current arrangement for attendance at Panel meetings;

3. A concept for new Terms of Reference for the AMDAR Trust Fund are defined below;

4. The imbalance in CIMO representation in relation to aircraft observations is addressed.

Terms of Reference and Activities for Expert Teams

The current ToR for the AMDAR Panel are provided at:  
http://www.wmo.int/amdar/AMDAR_Panel/AMDAR%20Panel%20Terms%20of%20Reference%20Approved%20AMDAR-14%20November%202011.pdf .  
Section I of this document, the section entitled General, is provided within Appendix I

The WMO Aircraft Observing System Core and Long-term Activities, as developed at AMDAR Panel Session 14 and ET-Air Session 3 are provided in Appendix 2. These activities reflect the General ToR of the Panel and provide the basis for current work programme set out in the 2012 Work Programme and Medium-term Plan
The current ToR and Work Plan for the CBS Expert Team on Aircraft-based Observations are provided in Appendix 3.

The current ToR for CIMO Theme Leader on Aircraft Measurements are provided in Appendix 4.
As stated previously, the AMDAR Panel believes that, in order to continue the work of the Panel in the future and to realise those actions and recommendations related to aircraft observations within the Implementation Plan for the Evolution of the Global Observing System, it is critical that the Terms of Reference and Work Plans for the new structure under WWW captures all the relevant and important roles and activities that are currently contained within the ToR and Work Programme of the Panel. Additionally, it is critical that the new ToR and operation of the AMDAR Trust Fund supports the work programmes of the WWW teams responsible for the development and implementation of the Aircraft Observations programme, including the AMDAR programme. Based on this philosophy, the following ToR and Activities are proposed for the two Expert Teams.

CBS Expert Team on Aircraft-based Observations
Principles of Operation
· Comprised of Chair, Vice-chair, 2-3 Core Members and Associate Members as nominated;

· This team will be responsible for those Aircraft Observations activities associated with international coordination, quality management and programme development.

· It is expected that this team will meet biennially, with WMO Regular Budget support for travel provided to core members only;

· This ET may elect/request to hold meetings in countries and locations where AMDAR development may be assisted by such a meeting;

· Meetings of this ET will seek to replicate that aspect of AMDAR Panel meetings that encourages those Members with an interest in developing AMDAR programmes to support participation of a representative;

· The Chair of the CIMO ET should also be a Core Member of this team.

ToR and Activities
	 ToR
	Activities and Tasks

	Oversee and assist in the enhancement and optimization of the Aircraft Observing System in line with the requirements of Members and the recommendations and actions of the EGOS-IP.
	Extend global AMDAR coverage, particularly over upper air data sparse and developing areas;

Address the requirement for national, regional and global optimization;

Extend AMDAR Programme to GA aircraft and coverage of regional airports.  

	Oversee the development and maintenance of the Aircraft Observing System Quality Management System.
	Implement a Quality Management Framework for AMDAR that incorporates  standardization across national programmes, taking into account: 

1) Data management; 

2) Metadata management; 

3) Quality control for metrological systems; 

4) Systems and data monitoring and evaluation. 

Develop a National and Global Aircraft Observations Data Management Framework; 

Standardise AMDAR software function across avionics systems and optional sensors (e.g. water vapour) across aircraft;

Manage the data processing and quality assurance for other sources of aircraft data transmitted on the GTS including data provided through ICAO;

Develop and maintain regulatory material within the Manual and Guide to the GOS.

	Assist and provide support for training and outreach activities to support promotion and development of the Aircraft Observing System.
	Develop methods and material for promoting Aircraft Observations and the AMDAR Programme;

Represent WMO and its Members at relevant aviation and avionics forums.

Conduct training and outreach activities in support of promotion and development of  Aircraft Observations and the AMDAR Programme.  

	Contribute to the development and implementation of concept of WIGOS and provide relevant advice and support to the chairperson of ICT-IOS
	Address relevant items of WIGOS Implementation Activities, agreed by EC-WG/WIGOS-WIS-2. 

	Together with CIMO ET-(Aircraft Observations), manage the work programme for the Aircraft Observations Programme and the budget for expenditure of the AMDAR Trust Fund in line with its ToR. 
	Develop and maintain annual work programmes;
Develop and maintain annual budgets for expenditure of the AMDAR Trust Fund in line with its ToR.


CIMO Expert Team (proposed)
Principles of Operation
· Comprised of Chair, Vice-chair, 2-3 Core Members and Associate Members as nominated; 

· This team will be responsible for those Aircraft Observations activities associated with operational programme technical coordination, systems and measurements development and technical standards.

· It is expected that this team will meet biennially, with WMO Regular Budget support for travel provided to Core Members only;

· The activities of this ET will seek to replicate that aspect of the AMDAR Panel that oversees the technical and scientific development of Aircraft Observations and AMDAR;

· Meetings of this ET will seek to replicate the provision of a forum in which Members with operational AMDAR Programmes can meet to discuss technical and scientific aspects of aircraft observations systems; 

· The Chair of the CBS ET should also be a Core Member of this team.

ToR and Activities
	 ToR
	Activities and Tasks

	Oversee the scientific and technical development and maintenance of the Aircraft Observing System
	Oversee the technical development and implementation of:

· water vapour sensing measurement;

· turbulence measurement;

· icing indication.

Review science, communications and technology developments associated with Aircraft Observations System;
Manage risks and opportunities associated with new and developing technologies in avionics, communications and metrology;

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

	Work closely with ET-A1 and oversee the development and maintenance of scientific and technical standards associated with aircraft observations. 
	Develop and maintain regulatory material within the CIMO Guide. 

	Liaise closely with ET-A3 for testing and validation of the AMDAR system and aircraft based humidity sensor.
	Provide advise and coordinate comparisons and inter-comparisons with other upper air systems; 

	Together with CBS ET-Aircraft-based Observations, manage the work programme for the Aircraft Observations Programme and the budget for expenditure of the AMDAR Trust Fund in line with its ToR.
	Develop and maintain annual work programmes;
Develop and maintain annual budgets for expenditure of the AMDAR Trust Fund in line with its ToR.  


Principles for Development of Terms of Reference for Operation of the AMDAR Trust Fund

· The AMDAR Trust Fund will remain unchanged in its current status of administration by WMO - the AMDAR Fund is a Trust Fund within the provisions of Articles 9.7, 9.8 and 9.9 of the WMO Financial Regulations (1991 edition);

· Expenditure of the trust fund should be based on the budget for expenditure supporting the work programmes of the CBS and CIMO Teams, as developed by the ETs and approved by the Chairs of both teams;

· Approval of requisitions for all expenditure from the TF must be approved by the delegate of the SG within the Secretariat;

· Expenditure of the TF outside of the budget supporting the work programmes of the ETs must be approved by the delegate of the SG and the Chairs of the ETs;

· In line with the AMDAR Panel ToR for the TF, the funds will be used to:

· Assist in the establishment and operation of programmes of automated meteorological reporting from aircraft;

· Meet appropriate administrative costs incurred by WMO in providing support to work programme activities; 

· Meet other administrative costs including such items as meetings and consultants; 

· Purchase specified items of equipment and software; and 

· Support other activities required to meet the ToR and work programmes of the CBS and CIMO ETs.

· The Secretariat should continue to seek contributions to the TF from Members on an annual basis so long as there is a need for support for the work programmes of the ETs and support for the Aircraft Observations Programme.
Final Terms of Reference for the operation of the AMDAR Trust Fund should be drafted and approved by the AMDAR Panel Management Group in consultation with the Secretariat  (August 2012) and submitted to CBS.
Process and Timeline for Implementation

1. Submission of this document to ICT-IOS for consideration (June 2012) [AMDAR Panel Chair and Secretariat]

2. Consultation with AMDAR Panel Members to seek agreement to proceed (by Sep 2012) [AMDAR Panel Chair]

3. Submission of proposal to CBS-XV (Sep 2012) [AMDAR Panel Chair and Secretariat]

4. Cessation of AMDAR Panel (Nov 2012, Session 15) [AMDAR Panel Chair]

5. Meeting (Session 4) of CBS ET-Aircraft-based Observations (2013)

6. Creation of CIMO ET-(Aircraft Observations), CIMO-XVI (2014)

7. Meeting (Session 1) of CIMO ET-(Aircraft Observations) (2014)

Appendix 1

PURPOSE AND TERMS OF REFERENCE FOR THE WMO PANEL ON AIRCRAFT METEOROLOGICAL DATA RELAY (AMDAR PANEL)
I.  GENERAL 
The purpose of the Panel shall be to enhance the upper-air component of the Global 

Observing System of the World Weather Watch through cooperation among Members in the 

acquisition, exchange and quality control of meteorological observations from aircraft using 

automated reporting systems. 

Recognizing a fundamental principle of WMO to broaden and enhance the free and 

unrestricted international exchange of data and noting the increasing availability of aircraft 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Appendix 2

WMO AIRCRAFT OBSERVING SYSTEM CORE AND LONG-TERM ACTIVITIES 
1 Enhancement of AMDAR Observing System Coverage. 

1.1 Extend global AMDAR coverage, particularly over upper air data sparse and developing areas; 

1.2 Address the requirement for national, regional and global optimization; 

1.3 Extend AMDAR Programme to GA aircraft and coverage of regional airports. 

2 Extension of the AMDAR System. 

2.1 Implement water vapour sensing measurement; 

2.2 Implement turbulence measurement; 

2.3 Implement icing indication. 

3 Research and Development of New Aircraft Observations Technologies. 

3.1 Manage risks and opportunities associated with new and developing technologies in avionics, communications and metrology. 

4 Development and Maintenance of the Aircraft Observing System Quality Management System. 

4.1 Implement a Quality Management Framework for AMDAR that incorporates  

standardization across national programmes, taking into account: 

1) Data management; 

2) Metadata management; 

3) Quality control for metrological systems; 

4) Systems and data monitoring and evaluation. 

4.2 Develop a National and Global Aircraft Observations Data Management Framework; 

4.3 Standardise AMDAR software function across avionics systems and optional sensors (e.g. water vapour) across aircraft; 

4.4 Manage the data processing and quality assurance for other sources of aircraft data transmitted on the GTS including data provided through ICAO. 

5 Aircraft Observing System Training and Outreach. 

5.1 Develop methods and material for promoting Aircraft Observations and the AMDAR Programme; 

5.2 Conduct training and outreach activities in support of Core Activities. 

6 Management and administration of the Aircraft Observing System Programme 

6.1 Conduct meetings of members and stakeholders; 

6.2 Coordinate planning activities; 

6.3 Monitor and evaluate the Aircraft Observations Programme. 

Appendix 3

Terms of Reference of the CBS Expert Team on Aircraft-based Observations

 (as approved by CBS-XIV)
(a)  Coordinate with the AMDAR Panel to develop a harmonized AMDAR work plan;

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

(c)  Develop future governance for the AMDAR Programme;

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

(e)  Develop a data policy for AMDAR;

(f)  Develop standard practices for AMDAR;

(g)  Provide input into the EGOS-IP for AMDAR;

(h)  Report on training requirements and activities for AMDAR;

(i)   Provide advice and support to the Chairperson of OPAG-IOS on development and implementation of WIGOS concept.

CBS/OPAG IOS/ EXPERT TEAM ON AIRCRAFT-BASED OBSERVATIONS (ET-AIR)
 WORK PLAN FOR 2009-2012 (updated August 2009) 

	 Task
	 Action

	Contribute to the development and implementation of concept of WIGOS and provide relevant advice and support to the chairperson of ICT-IOS (Expected Result 4) 
	Address relevant items of WIGOS Implementation Activities, agreed by EC-WG/WIGOS-WIS-2. 

	Coordination with the AMDAR Panel (Expected Result 4) 
	Monitor work being undertaken by AMDAR Panel Science and Technical and Training Sub-Groups;  

Report to the AMDAR Panel through AMDAR Panel.

	Develop future governance for AMDAR Programme (Expected Result 4) 
	Examine requirements and make proposals to CBS and AMDAR Panel;
Make proposals for further integration of AMDAR into WWW.  

	Develop an AMDAR data policy (Expected Result 4) 
	Analyze the current status and requirements and develop proposal for data policy to CBS;
Develop guidelines for third party data providers such as TAMDAR. 

	Steer the implementation of WIGOS PP for AMDAR and develop Standard Practices for AMDAR (Expected Result 4) 
	Make proposals for further integration of AMDAR into WIGOS;
Coordinate WIGOS AMDAR PP activities with established AMDAR programmes:
(a)  Development of a standardized BUFR Template for AMDAR;

(b)  Application of WMO Metadata relevant to AMDAR; 

(c)  Development of a standardized Quality Management Framework for AMDAR data;  

(d)  Validation and preparation for inter-comparison of available water vapour sensor performance; 

(e)  Update of the AMDAR Reference Manual WMO-No. 958;  

(f)  Development of the framework for generic software specification for AMDAR.

	Steer the implementation of WIGOS PP for AMDAR (Expected Result 4) 
	Coordinate WIGOS AMDAR PP activities; Make proposals for further integration of AMDAR into WIGOS. 


Appendix 4

ToR for CIMO Theme Leader on Aircraft Measurements

1.     Provide technical review of approved aircraft based humidity capabilities;
2.     Liaise closely with ET-A3 for testing and validation of the AMDAR system and aircraft based humidity sensor;
3.     Provide input to future updates to the CIMO Guide relevant to aircraft based observations, including identification of standards for inclusion in the CIMO Guide;
4.     Work closely with ET-A1 for the development and provision of specifications and standards for aircraft based observation systems in order to meet user requirements;
5.     Communicate to the Commission the latest development in AMDAR and other aircraft based observational platforms.
---------
