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WMO General Regulations 42 and 43

Regulation 42

Recommendations of working groups shall have no status within the Organization until they have been approved by the responsible constituent body.  In the case of joint working groups the recommendations must be concurred with by the presidents of the constituent bodies concerned before being submitted to the designated constituent body.

Regulation 43

In the case of a recommendation made by a working group between sessions of the responsible constituent body, either in a session of a working group or by correspondence, the president of the body may, as an exceptional measure, approve the recommendation on behalf of the constituent body when the matter is, in his opinion, urgent, and does not appear to imply new obligations for Members.  He may then submit this recommendation for adoption by the Executive Council or to the President of the Organization for action in accordance with Regulation 9(5).

____________
EXECUTIVE SUMMARY

The Ad-Hoc Steering Group Meeting on the WIGOS Pilot Project for AMDAR held its first session at the WMO Headquarters in Geneva, Switzerland, from 2 to 3 July 2008.  The Ad-Hoc Steering Group reviewed the guidance and outcomes of the first session of Executive Council Working Group on the WMO Integrated Global Observing Systems (WIGOS) and the WMO Information System (WIS), which was held in Geneva, Switzerland, from 4 to 7 December 2007.


The Ad-Hoc Steering Group discussed the status operational use and suitability of existing AMDAR BUFR templates and agreed on a need to develop and validate a standardized BUFR template for a global AMDAR use.  Deliberations on this issue resulted in designing  sub-project No. 1 entitled, “Development of a standardised BUFR Template for AMDAR” (See Annex III and IV).


The Group was informed on the status of WIS project, and how the WIS could assist the AMDAR in defining and providing AMDAR metadata to users through WIS.  Deliberations on this issue are reflected as sub-project No. 2, “Application of WMO Metadata relevant to AMDAR” (See Annex III and IV).


The Group discussed QMF requirements for observational data, and agreed on a need to develop a Quality Framework and procedure in support of high-quality AMDAR Data to users.  Discussions on this item resulted in designing sub-project No. 3, “Development of a standardised Quality Management Framework for AMDAR data” (See Annex III and IV).


The Group further discussed various options of instrument level integration relevant to the AMDAR, and agreed to concentrate on the water vapour measurements as one of the most important parameters for the forecasting of weather evolution.  A reliable sensor to provide operational (real-time) representative data at all levels of the atmosphere is of high priority.  The Steering Group considered the expected involvement, role and responsibility of the CIMO in WIGOS, and agreed that CIMO should assist the AMDAR Panel with the intercomparison of AMDAR water vapour and other AMDAR sensors, such as temperature and wind speed and direction.  Further deliberations on this issue resulted in designing sub-project No. 4, “Validation and preparation for intercomparison of available Water Vapour sensor performance” (See Annex III and IV).

It is anticipated that the deliverables of the above-mentioned sub-projects will eventually result in the substantial update of relevant parts of both technical and scientific components of the AMDAR Reference Manual and in proposal for updates to the CIMO Guide.  The aim of the sub-project No. 5, “Update of the AMDAR Reference Manual (WMO-No.958)” is to update  the AMDAR Reference Manual (See Annex III and IV).


The Ad-Hoc Steering Group considered the sustainability of the AMDAR measurements within the GOS and WIGOS an important part of the integration process.  It was agreed on the necessity to develop a generic software which would be compatible with any aircraft brand and design, to help eliminate the risk of data gaps due to the phasing out of AMDAR compatible aircraft and the introduction of new non compatible ones for which a dedicated software has to be developed.  Discussions on this issue was re-cast as sub-project No. 6, “Development of the framework for generic software specification for AMDAR”.
The Final Report of the first session of the Ad-Hoc Steering Group on the WIGOS Pilot Project for AMDAR can be accessed at the following web address: http://www.wmo.int/pages/prog/www/OSY/GOS.html.

____________
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1. ORGANIZATION OF THE SESSION

1.1 Opening of the session
1.1.1 The first session of the Ad-Hoc Steering Group Meeting on the WIGOS Pilot Project for AMDAR, under the auspices of the Commission for Basic Systems (CBS), was opened by Dr 
A. Karpov, Acting Chief, WIGOS Planning Office on behalf of Dr D. E. Hinsman, Director, Observing and Information Systems Department, at 09:20 hours on Wednesday, 2 July 2008 at the WMO Headquarters in Geneva, Switzerland.  The list of participants is provided in Annex I.
1.1.2 Dr Karpov noted that the Fifteenth session of Congress (Cg-XV) agreed that the WMO Global Observing System Integration will be achieved through the establishment of a comprehensive, coordinated and sustainable system of observing systems, and ensuring interoperability between its component systems.  The aim of the WIGOS is to address all WMO Programme requirements, ensuring the availability of required information, and facilitating real-time access of observations, standards and sustain programme requirements.  Dr Karpov concluded by wishing the participants a constructive session, and assured them that the WMO Secretariat would provide all the support required for a successful session outcome.
1.1.3 Following the opening of the session, Mr F. Grooters, AMDAR Panel Chairperson, welcomed the participants to the meeting.  In his statement, he highlighted the most important topics which were expected to be addressed during the meeting, including problems with BUFR templates for AMDAR, the development of a software specification for AMDAR, and quality of AMDAR observations.
1.2 Adoption of the agenda

1.2.1 Dr M. Ondráš, Chief, WMO Observing Systems Division, noted that an additional presentation would be made during the meeting by Mr J. Martellet, Scientific Officer, Data Processing and Forecasting System, on AMDAR BUFR templates following the presentation on WIS.  The modified Agenda for the meeting is reproduced at the beginning of this report.
1.3 
Working arrangements
The Ad-Hoc Steering Group agreed on the working arrangements and adopted a tentative work plan for consideration for the various agenda items.  The working documents for the Ad-Hoc Steering Group Meeting on the WIGOS Pilot Project can be located on the WMO Website at the following address: http://www.wmo.int/pages/prog/www/OSY/Meetings/AMDAR-WIGOS-PP_Geneva2008/DocPlan.html.
2. Background on THE WIGOS pilot projects
2.1 Outcome of the first meeting of the Executive Council Working Group on the WIGOS-WIS
2.1.1 Dr Ondráš presented the deliberations of Cg-XV, EC-LIX and EC-LX, as well the Executive Council Working Group on WIGOS and WIS (EC-WG WIGOS-WIS) in regards to WMO Integrated Global Observing Systems (WIGOS).  He also drew the participants’ attention to  the establishment, and the Terms of Reference (ToR) of the Sub-group on WIGOS. (SG-WIGOS).
2.1.2 He recalled that the EC-WG on WIGOS-WIS discussed the detailed conceptual aspects of WIGOS operations and expected benefits of integration to make them more clear and transparent for all NMHSs, partner organizations, and also for policy makers.  To best serve these purposes, the EC-WG developed an initial draft of the WIGOS Concept of Operations (CONOPS) which included the goals, objectives, major characteristics, operational framework, data policy, and the benefits of WIGOS.
2.1.3 In accordance with their Terms of Reference (ToR), the EC-WG on WIGOS-WIS discussed the details of the WIGOS Development and Implementation Plan.  It reviewed policy and governance aspects, a possible strategic roadmap for the integration, and agreed on the following layout and content of WDIP:
· Introduction;
· Planning and Implementation phases;
· Pilot Projects;
· Demonstration Projects;
· WIGOS and WMO Technical Regulations;
· WIGOS and WMO Technical Commissions; and
· Integration levels within WIGOS.
2.1.4 Dr Ondráš noted that all WIGOS Pilot Projects are expected to make some substantial achievements by the end of 2009.  He also noted that the Ad-hoc Group will need to provide input to the CONOPS and WDIP, and that its Chairperson would represent the WIGOS Pilot Project for AMDAR at the next SG-WIGOS meeting in December 2008.
2.2 CIMO WIGOS Pilot Project, “Elaboration of the underpinning / crosscutting role and 
responsibilities of the Instruments and Methods of Observation Programme and 
CIMO in the context of WIGOS”
2.2.1 Mr R. Dombrowsky, WIGOS Pilot Project for CIMO Representative, reported on the First Session of the Ad-hoc CIMO Working Group on the CIMO WIGOS Pilot Project (CIMO-WIGOS-PP-1) which was held in Geneva, Switzerland, from 31 January to 1 February 2008.  This Meeting discussed the expected involvement, roles and responsibilities of the CIMO within the WIGOS framework, and stated that CIMO would need to enhance communication and collaboration with other technical commissions and other relevant WMO partner organizations that co-sponsor, own, and / or operate observing systems within the WIGOS.
2.2.2 Mr Dombrowsky noted that the CIMO should not only be limited to the development and maintenance of observational standards and traceability of measurements to international standards, but would include matters related to instrument intercomparisons and testing, development of new instruments and systems, interoperability and compatibility of instruments and observing systems, and capacity-building activities.
2.2.3 He informed the Meeting that CIMO will assist the AMDAR Panel with the intercomparison of AMDAR water vapour and other AMDAR sensors, such as temperature, wind speed and direction.  The Meeting suggested that, as part of WIGOS Pilot Project, a preparatory meeting be organised to establish the requirements for a CIMO intercomparison of the AMDAR system.  It was noted that maintenance and calibration issues were critical for ensuring the stability and sustainability of systems, and that work is needed to understand the various systems and components.
2.2.4 The Group agreed that the existing CIMO Terms of Reference (ToRs) would require some modification under the framework of the WIGOS.  The Working Group prepared a proposal for updating the CIMO ToRs accordingly, taking into consideration the concepts behind the WIGOS.  The updated CIMO Pilot Project is contained in Annex II.
2.2.5 Mr Dombrowsky also noted that AMDAR should look at IMOP under the CIMO framework to better provide information and training material on AMDAR Systems for capacity-building.
2.3 WMO Information System
2.3.1 Mr D. Thomas, Project Manager, WMO Information System, provided the Meeting with some background information on the WIS and the WIS Implementation Plan.  He highlighted that along with the continual improvement of the GTS,  the WIS was now clearly in its implementation stage, providing new functionality that could be utilised in any proposed AMDAR pilot project for WIGOS.  Several issues were identified relative to AMDAR services and the sharing of information on WIS:
· Accessing data from airlines

· Links from airline and aviation communication systems (e.g., ARINC / SITA) to the GTS to enable the feed of AMDAR data to WMO collection points and distribution or access on WIS.

· This issue is addressed in Doc. 2.4(2) for E-AMDAR (Europe).
· Data and metadata policy issues

· Is AMDAR data WMO Resolution 40 additional or essential?

· Do airlines place different data policies for WMO collection centres?

· 
Data policies and usage restrictions do vary across countries and airlines.
The meeting needs to follow this issue up further on:
· ISO 19115 (Metadata) and ISO 23950 (Search)

· Best practices for metadata entry

· What goes in what fields? e.g.,
· Drop down lists or set vocabulary,
· Not to be used for navigation.
· The IPET-MI and the WMO Secretariat will be identifying best practices for general fields; however, the AMDAR project could explore this avenue for their specialist purposes.

· What is needed in AMDAR metadata, should it be mixed with DAR metadata or need its own catalogues (e.g., Station history / metadata)?
· Avoiding creating variations from ISO.
· Harvesting of relevant metadata needed for WIS (i.e., discovery, transmission messages, data sets, documents, etc.)

· The AMDAR project could explore this avenue for their specialist purposes.

· Performance requirements

· Volume, timeliness, criticalness, etc.
· The AMDAR project / Panel could explore this further.

· Will there be AMDAR DCPCs?

· E-AMDAR (as part of EUMETNET / EUCOS) has explored the concept of a central DCPC for E-AMDAR and concluded some form of virtual centre will be most likely.  The AMDAR project / Panel could explore this further.

· Nomination and compliance procedures

· Mr Thomas provided a brief overview of the compliance specifications noting it simplifies the issue to compliance with 15 interfaces.
· The Meeting was interested to know more about the WIS Compliance Specifications for DCPCs.  The latest paper is online on the WIS reference page from: http://www.wmo.int/pages/prog/www/WIS-Web/home.html or directly at: http://www.wmo.int/pages/prog/www/WIS-Web/documents/WIS-TechSpec-v1-0.doc.

· Access to archives.
2.4 AMDAR BUFR Template

2.4.1 Mr Martellet provided the Meeting with some background information on the requirements for the operational exchange of AMDAR on the GTS using compressed formats like BUFR.  
He noted that there are various versions of BUFR templates currently in use and there are problems with the decoding of AMDAR messages.  He also noted that a universal BUFR decoder, if the descriptors given in the data description section of the BUFR message are correct, i.e., defined in the Manual on Codes, Volume I.2, would be capable of decoding any message.

2.4.2 Mr Martellet indicated that the general structure of a BUFR message should include:
· Indicator: BUFR (CREX or GRIB);
· Identification: Date, time, originator, edition number, table version number;
· Optional section: e.g., more Metadata, private data, etc.;
· Data description section: What sort of data follows (pointers to WMO tables identifying the data to be transmitted)?;
· Data section: Actual data here; and
· Closure: “7777”.
2.4.3 He reported that in 2002, following the work of Mr D. Painting, a former consultant with WMO,  the AMDAR Panel requested some recognition of AMDAR descriptors and sequences.  After validation by the CAeM and the Expert Team on Data representation and Codes, the following descriptors and sequences were then approved by CBS Ext.(02) in December 2002, for official use on 5 November 2003.  Another template was also proposed, but was never signified as validated.  It was an extension of 3 11 005.

2.4.4 Mr Martellet recommended that the AMDAR Panel finalise a new BUFR template or refurbish an existing BUFR template, which would be attributed with a new sequence number as old sequence numbers have to be kept for archive purposes. The following steps were envisaged:
· The proposal could be considered by the next ET / DR&C (1-5 September 2008);
· These new templates need to be validated = exchange between two centres: encoding-decoding-encoding-decoding, and data certified correct;
· Once they are validated, they can be approved as pre-operational by Chairpersons of the ET / DR&C; OPAG on ISS and CBS Vice-president and President.  It can be then used for pre-operational exchange between centres; and
· Then finally endorsed by CBS in March 2009 and EC 2009 for full operational implementation in 4 November 2009.

2.4.5 The Meeting noted that there are several issues that require input into any new template, including GPS height information and IAGOS chemical information.  The Meeting agreed that this issue must become a priority, and that a small task team should be established to undertake the task of defining the requirements and parameters for a new AMDAR BUFR template.

2.5 QMF requirements for observational data

2.5.1 The Meeting discussed the issues related to quality management for observational data.  
It was noted that at EC-LVIII, a decision was made to include quality management at the level of the Technical Regulations.  It was also decided to better harmonize Quality Management issues, defining the quality approach to be followed by all the Technical Commissions as related to the delivery of data, products and services.
2.5.2 Dr H. Puempel, Chief, Aeronautical Meteorology Division, noted that an 
Inter-commission Task Team on WMO Quality Management Framework (ICTT-QMF) was recently formed to harmonize  WMO quality.  Harmonization and implementation of the quality initiatives in WMO must remain a high priority task of this ICTT-QMF.  Ultimately, this framework should assure that all data, products and services are produced, delivered to users or exchanged between Member countries, fulfil a defined and verifiably high standard, preferably monitored by an ISO compliant framework.
2.5.3 The Meeting noted that a guide on Quality Management should be used to assist members in the establishing of a QMS.  Any proposed guide for the WMO QMF would need to address not only issues related to implementation, but also provide a coordinated approach to the delivery of meteorological, climatological, hydrological, marine and related environment data products and services.
2.5.4 Dr Puempel stressed that the need to harmonize the quality objectives and quality requirements between the Commissions for observations, data and products is paramount.  It is believed that with these efforts, ultimately, the data, products and services exchanged nationally, regionally and globally would be of higher quality, raising user satisfaction and hence improving safety.
2.5.5 He further stressed the importance for the AMDAR Programs to have traceable instrument systems and metadata.  It was also noted that it would be an advantage for the AMDAR Panel to build an understanding of the systems and standards used by the Airlines Industry for Quality Management.  Dr Puempel recommended that a Rapporteur for Quality Management be established for the AMDAR WIGOS Pilot Project, and that this person should attend the ICTT-QMF meeting in October 2008.  The Chairperson of the AMDAR Panel was tasked with examining appropriate candidates who would  undertake this role.
2.6 Quality assurance of AMDAR observations
2.6.1 Mr M. Berechree, WMO Consultant and AMDAR Technical Co-ordinator, presented the paper on quality assurance of AMDAR observations.  It was noted that there are standard rules on quality control of observational data that are applied before data is disseminated on the GTS, Annex IV of the Technical Regulations, i.e., The Manual on the Global Data Processing and Forecasting System (WMO-No. 485).
2.6.2 Mr Berechree noted that there should be a clear understanding that appropriate management should be in place to assure the quality of data, and there is a requirement for a clear common strategy and guidance.  The WMO encourages the NMHSs to implement Quality Management Systems, organized within the WMO Quality Management Framework (QMF) and of particular interest is the QMF website: http://www.wmo.int/pages/prog/www/QMF-Web/ with links to up-to-date documents providing strategic concepts and standards to be followed to assure the quality of observations.

2.6.3 It was noted that as third parties, namely the airline industry, carry out AMDAR observations on behalf of an AMDAR Programme, it essential that there are bi-directional communication facilities that would ensure the quality of the AMDAR data.  For quality assurance purposes, the feature to have the ability to switch on / off the data stream is regarded as a significant requirement to prevent erroneous data  available on the GTS.  In fact, this mechanism should be as near to real-time as possible.
2.6.4 The relevance and practices of data monitoring and quality evaluation are well expressed and documented in WMO Manuals and Guides, like those on the QMF website.  AMDAR observations are carried out by third party data providers, which can be observed at any location at anytime, typically not at synoptic times with data routed differently depending on the aircraft position.  The monitoring of AMDAR data quality is generally more complex than monitoring other systems, such as synoptic weather stations.

2.6.5 Mr Berechree noted that a well developed strategic plan, and a well-organized data management system, inclusive of an appropriate and flexible data scheduling system are fundamental to the success of an effective AMDAR Programme.  The Ad-Hoc Steering Group agreed that an AMDAR data quality evaluation requires a sophisticated approach, and that it be based on continuous daily reports in conjunction with longer term reports to recognize trends.  Moreover, special case studies would be regarded as essential to increase the understanding, value and quality of these observations and to improve the overall AMDAR system.
2.6.6 The Meeting noted that a good frame work for Quality Assurance is a definite requirement for developing a successful AMDAR Programme.  The Meeting also noted that there is a requirement to examine the best practices for determining gross error checking / monitoring of AMDAR data before it is disseminated on the GTS.
3. DESCRIPTION WIGOS PILOT PROJECT FOR AMDAR, "TO ENHANCE DELIVERY OF AERONAUTICAL DATA FROM AMDAR PLATFORMS TO USERS"
3.1 Governance issues - Transfer of responsibilities of AMDAR Technical coordination 
to WMO
3.1.1 The Meeting reviewed the issues related to the transfer of responsibilities of the AMDAR Technical coordination to WMO.  Dr Ondráš reported that following the implementation of the new WMO Secretariat structure and organization change, a new Aircraft Observation Unit was created within the WMO Observing Systems Division (OSD), with the responsibilities for aeronautical observations.  In this regard, a job description was developed with the agreement of AMDAR Panel Chairperson for the new post entitled, “AMDAR Technical Co-ordinator”.  The job description was evaluated and the respective post classified by an external evaluator.  
The AMDAR Technical Co-ordinator will be the Secretariat lead for the Aircraft Observation Unit (AIR) with the responsibility for aircraft observations.  The Vacancy Notice for the post of AMDAR Technical Co-ordinator was released on 20 May 2008 and effectively closed on 16 June 2008.
3.1.2 Dr Ondráš provided the Meeting with an overview on the future role of the AMDAR Panel and its bodies.  In this context, the bodies of the AMDAR Panel will continue, as agreed by the Tenth meeting of the AMDAR Panel (November 2007), namely, the AMDAR Panel Science Sub-Group (SSG) and AMDAR Panel Training Sub-group (TSG).  However, the AMDAR Management Group (Geneva, Switzerland, 23 May 2008) agreed on a need to establish a small AMDAR Panel Technical Sub-Group (TeSG).  He noted that the AMDAR Panel Chairperson will represent the WMO AMDAR Programme at WMO Constituent Bodies’ sessions.  The WMO AMDAR Panel also nominated a CBS Rapporteur on AMDAR.  The role and ToR of the Rapporteur will be reviewed at the CBS-XIV (Dubrovnik, Croatia, March 2009).
3.2 Instrument level - Suitable humidity sensor for the AMDAR fleet (incl. TAMDAR), validation of data
3.2.1 The Meeting agreed that water vapour measurement is one of the most important parameters in the forecasting of weather evolution, and the need for a reliable sensor to provide operational (real-time) representative data at all levels of the atmosphere is a high priority.
3.2.2 Mr D. Helms, CIMO Expert Team on Upgrading Global Upper-Air Network 
(ET-UGUN) Representative, noted that Spectra Sensor Inc. (SSI) has developed their WVSS humidity sensor.  The original version of the WVSS-I was installed on the UPS B-757 fleet.  One of the disadvantages of this particular version was the large mounting plate on the aircraft fuselage.  The latest version, the WVSS-II uses a much smaller surface area, and has now been installed on number of UPS aircraft.  It is also hoped that that this version can be  installed on the A320 family of aircraft of Southwest Airlines.  An update on the SSI developed WVSS programme is contained in Document 3.2.
3.2.3 Other water vapour measuring systems available or under test include:
· Tropospheric – AMDAR (TAMDAR) – Developed by AirDat LLC, this system combines a sensor package with an in-built communication system, to deliver aircraft data.  In addition to the standard sensors (pressure / height, wind speed / direction and temperature) currently available on AMDAR equipped aircraft, the TAMDAR package also includes humidity, turbulence and ice accretion technology;
· The MOZAIC Programme provides humidity data (since 1994) as well as other atmospheric parameters for research, satellite evaluation and aircraft environmental impact studies.  This data is extracted and processed post flight.  The sensor technology is a capacitive sensor (Humicap) from Vaisala and has been proven under the MOZAIC Programme.  The MOZAIC Programme is currently planning on becoming fully integrated into the new Integration of routine Aircraft measurements into a Global Observing System (IAGOS) Programme.  This Programme is tasked with developing lighter and smaller instrument packages, develop new instrumentation for variables to assist in climate modelling and real-time data transmission;
· Hygrometer – a sensor being developed in the Russian Federation.  Currently there is little evidence that this sensor is near operational acceptance; and
· Surface Acoustic Wave (SAW) sensor – a development by Cambridge University (United Kingdom) is in progress.  The latest information (2007) shows that this sensor was going through static testing phase and was likely to be included in the humidity array on the UK Research aircraft (FAAM).

3.2.4 The Meeting was informed on the current status of the WVSS and TAMDAR trials in the United Kingdom and United States of America.  A full report on these trials is attached and is contained in Document 3.2.
3.2.5 Mr Grooters reported on the recent visit to the SSI factory by the AMDAR Panel, 
E-AMDAR and USA AMDAR Programs.  He informed the Meeting that SSI has now set the catalogue price for the WVSSII at USD 31K and an aircraft specific installation kit would be selling for USD 11.5K.  He noted that SSI would consider a discount if a bulk order was made.  
Mr Grooters reported that SSI will still maintain the previously negotiated USD 15K for the 
10 WVSSII units for E-AMDAR, Australia, New Zealand and South African AMDAR Programs.  
He also noted that KLM is considering installing a WVSSII sensor on a Boeing 737 aircraft.

3.2.6 Mr Helms reported on the TAMDAR solution that is currently being used by the USA AMDAR Programme.  The Meeting made a recommendation that the AMDAR Panel should inform all AMDAR Programs and those NMHSs that are interesting in establishing their own AMDAR Programs on the advantages of both TAMDAR options, the preferred AirDat solution of purchasing TAMDAR data and the stand alone TAMDAR solution.
3.3 Standardized generation of data from aircraft measurements - Suitable software 
suite for data processing and dissemination

3.3.1 Mr S. Taylor, E-AMDAR Technical Co-ordinator, reported on the current status of AMDAR software development, noting the list of current versions in use globally, such as ARINC Versions 
1 to 4 and the AAA Versions 1 to 3.  He noted that AMDAR software development is made extremely difficult due to the many different avionics vendors and hardware solutions used by the airline industry.  Mr Grooters suggested that in order to progress the AMDAR software development, it would be better to work in close collaboration with avionics vendors and instrument suppliers.
3.3.2 The Meeting discussed the methodology of obtaining the necessary funding to undertake the development of AMDAR software.  A recommendation was made that the AMDAR Panel elaborate a framework for software development.  It was noted that there are examples where alternative funding sources, such as the climate community and organizations like the Single European Sky ATM Research (SESAR), could assist with developing  AMDAR software.

3.3.3 It was also noted that there are problems associated with developing and certifying a new AMDAR Software Specification under the ARINC Certification System which could potentially take up to 3-4 years to complete.  The AMDAR Panel has been investigating where amendments and corrections are needed in the AMDAR Reference Manual; these include areas such as water vapour, turbulence and icing.  It was noted that an updated AMDAR Reference Manual will help provide the framework needed to develop an AMDAR Software Specification.
3.3.4 Mr Taylor indicated that there are numerous data formats employed for reporting AMDAR messages, including FM94 BUFR (Binary Universal Form for the Representation of meteorological data, WMO 1995), FM 42 (Alphanumeric), CREX (readable binary form) and XML.  It was reported that there are numerous versions of the BUFR code currently in use, which in turn has been causing some difficulties with NMHSs and Monitoring Centres with decoding and using AMDAR.  Dr Ondráš noted that the timeframe for migration of FM42 to BUFR has been delayed by several years.
3.3.5 It was also noted that the AMDAR Panel, through CAeM, needs to better coordinate activities with the ICAO on ADS reporting.  Dr Puempel indicated that this could be achieved through CAeM representation at the WAFSOPS and the Met Warnings Study Group.
3.4
Products and Quality level - New products for VSRF and Nowcasting purposes, 
such as turbulence and icing

3.4.1 Dr Puempel reported on the additional parameters the AMDAR Panel is currently investigating that would help provide the aviation community better Nowcasting and VSRF tools.  These parameters included:

· Humidity (WVSSII and TAMDAR) – Humidity data are essential for improved VSRF and nowcasting of intense convective systems in particular ATM planning;
· Turbulence – Dr Puempel noted that ICAO has decided to approve the Eddy Dissipation Rate as a platform-independent measure of turbulence, whereas several stakeholders still retain a preference for vertical accelerometers, requiring platform-and configuration-specific calibration of values.  Turbulence information derived from AMDAR will greatly assist with improving the safety of airline crew and passengers.  It was noted that to better capture turbulence information from AMDAR aircraft, the reporting of turbulence should be event-based with well defined thresholds; and
· Icing – is evaluating the impact of icing data.  There are currently a number of icing algorithms in use that all require ground truthing.
3.4.2 Dr Puempel also noted the role of AMDAR Panel with investigating the future role of the Integration of routine Aircraft measurements into a Global Observing System for Aerosols (IAGOS).  This information is essential for improving the scientific basis related to predictions of global climate change and for the assessment of surface air pollution, including the influence of aviation impacts and of emissions from other parts of the world on Europe.
4. WIGOS PILOT PROJECT FOR AMDAR

Based on the information provided during the meeting, the Meeting developed a set project goals and objectives for the WIGOS Pilot Project for AMDAR, to assist with the integration of AMDAR into WIGOS.  The AMDAR Pilot Project and the objectives are contained in Annexes III and IV, respectively.
5. ANY OTHER BUSINESS


No other business was conducted during this meeting.
6. CLOSURE OF THE SESSION

The Meeting was closed at 1700 hours on Thursday, 3 July 2008.  The next ah-hoc meeting is scheduled for Q1, January 2009.
____________
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DRAFT
Role and Responsibilities of the Commission for Instruments and 

Methods of Observation (CIMO) within the framework of the WMO 

Integrated Global Observing Systems (WIGOS)

Within the framework of the WMO Integrated Global Observing Systems (WIGOS),

The Commission shall be responsible for matters relating to international standardization, compatibility and sustainability of instruments and methods of observation of meteorological, climatological, hydrological, oceanographic, and related geophysical and environmental variables.


This responsibility underpins all observations within the WIGOS, and will be carried out in close consultation with relevant WMO partner organizations that co-sponsor, own and / or operate some of the observing systems.

This shall include in particular (priority to be defined at later stage):

(a) Addressing the requirements across all elements of WIGOS for standardized and compatible observations, including data content, quality and metadata;

(b) Providing advice, studies and recommendations concerning effective and sustainable use of instruments and methods of observation, including methods for testing, calibration and quality management consistent with the WMO Quality Management Framework;

(c) Conducting and / or coordinating global and regional field intercomparisons and functional testing of instruments and methods of observation;

(d) Promoting the development of measurement traceability to recognized international standards, including reference instruments and effective hierarchy of world, regional, national and lead centres for instrument calibration, development and testing;

(e) Promoting compatibility, inter-calibration, integration and inter-operability with respect to both, and between, space-based and surface-based (in situ and remote-sensing) observations, including conducting test bed observing experiments;

(f) Encouraging research and development of new approaches in the field of instruments and methods of observation of meteorological, climatological, hydrological, oceanographic, and related geophysical and environmental variables;

(g) Promoting the appropriate and economical production and use of instruments and methods of observation, with particular attention to the needs of developing countries; and

(h) Supporting training and capacity-building activities in the area of instruments and methods of observation.

____________

The WIGOS Pilot Project for AMDAR 

	Project Name:
	Integration of AMDAR into WIGOS 

	Acronym:
	WIGOS-PP-AMDAR

	Project Type:
	Pilot

	Project Status:
	The WIGOS Pilot Project for AMDAR is currently in the initial stages of collaboration and planning.

	Project Overview:
	This Project will focus on the practices impacting AMDAR data collection, processing, archiving and dissemination.  The standard practices used in observing the atmosphere need to be well documented to ensure sufficient detail accompany the observations so that users can interpret measurements correctly. In addition new methods and procedures will be required in preparation for the deployment of new operational instruments, such WVSSII water vapour sensor.

	Project Aims:
	Short-term:

(1) Development of a standardised BUFR Template for AMDAR;

(2) Application of WMO Metadata relevant to AMDAR;

(3) Development of a standardised Quality Management Framework for AMDAR data; and
(4) Validation and preparation for intercomparison of available Water Vapour sensor performance.
Long-term:

(5) Update of the AMDAR Reference Manual WMO-No.958; and
(6) Development of the framework for generic software specification for AMDAR.  

Note: In case of lack of resources provided towards the WIGOS-PP-AMDAR, Project Aims will be prioritized accordingly.

	Partners / Participants:
	AMDAR Panel

E-AMDAR and USA AMDAR Programmes
WMO Technical Commissions

	Project Cost:
	Estimated costs for meetings, consultants and publication CHF 125K

	Funding Source(s):
	This project will make optimum use of the expertise available from the AMDAR Panel and its WIGOS partners. Financial support shall be required through the WMO AMDAR Panel Trust Fund and WIGOS-WIS Trust Fund.

	Project Timescale:
	Will all be done in parallel and completed by December 2009

	Deliverables:
	(1) Agreed BUFR Template for AMDAR;

(2) Published best metadata practice for AMDAR;

(3) Published best practice for Quality Management procedures for AMDAR;

(4) Published results from the validation of the available Water Vapour sensors;

(5) Updated AMDAR Reference Manual WMO-No. 958; and
(6) Agreed framework for generic software specification for AMDAR.

Note: In case of lack of resources provided towards the WIGOS-PP-AMDAR, Deliverables will be prioritized accordingly.

	Project Links:
	http://www.wmo.int/amdar/

	Project Summary:
	With the completion of the project aims, AMDAR will be better integrated into WIGOS by adhering to WMO standards for instrumentation, data exchange and for end products.

	Date of Last Update:
	3/07/2008

	Contact Person:
Name:

Organization:

Address:

Telephone:

Fax:
E-Mail:
	AMDAR Technical Co-ordinator

WMO Secretariat

7 bis, Avenue de la Paix
CH-1211 GENEVE 2, Switzerland



____________

The WIGOS Pilot Project for AMDAR – Sub Projects 

	Sub Project
	Objective
	Who
	Action
	Deadline
	Cost (CHF)

	1.
	Development of a BUFR Template for AMDAR 


	Dean Lockett 
(Jitze v.d. Meulen, Stewart Taylor, Magali Stoll and Dave Helms) in collaboration with the
ET-DR&C 

Validation Centres (to be nominated)
	1. Investigate the various versions of BUFR templates for AMDAR and their elements currently in use by national and regional AMDAR Programs.  Provide specification to ET DR&C;
2. Develop a standardised BUFR Template for AMDAR that includes all the new extensions supporting parameters for AMDAR;
3. Validation of the AMDAR BUFR Template; and
4. Approval of the AMDAR BUFR Template.


	1 & 2. Q3 2008

3. Q4 2008

4. Q1 2009 
	20K (2008)

	2.
	Application of WMO Metadata relevant to AMDAR


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


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

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

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

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

3. Q1 2009

4. Q4 2009
	20K (2009)

	3.
	Development standardised procedure for Quality Management of AMDAR data


	Jitze v. d. Meulen

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

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

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

2. Q3 2009

3. Q4 2009
	10K (2009)

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

E-AMDAR Programme in coordination with CIMO 

ET-UASI


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

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

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

2. Q3 2009

3. Q2 2010
	40K (2009)
40K (2010)


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

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

	1. Review those sections of the AMDAR Reference Manual as identified (ensure the full suite of water vapour sensors and their measurements are included, turbulence and icing and future requirements for AMDAR;
2. Update to both technical and scientific components of the AMDAR Reference Manual and propose changes to the CIMO Guide; and
3. Incorporate input from other sub projects.

4. Draft new version of AMDAR Reference Manual


	1. Q4 2008

2 & 3. Q3 2009

4. Q4 1010
	25K (2009)
25K (2010)

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


	(Frank Grooters)

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


	1. Review all versions of current software specifications currently in use by operational AMDAR Programs; and
2. Provide framework for the development of the generic software solution for AMDAR.
	1. Q1 2009

2. Q4 2009
	10K (2009)
20K (2010)
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