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DESCRIPTION WIGOS PILOT PROJECT FOR AMDAR "TO ENHANCE DELIVERY OF AERONAUTICAL DATA FROM AMDAR PLATFORMS TO USERS"
Standardized generation of data from aircraft measurements – 
Suitable software for data processing and dissemination
(Submitted by Mr Stewart Taylor, E-AMDAR Technical Co-ordinator and the WMO Secretariat)
	Summary and Purpose of Document
This document provides information on the current software formats, for the reporting of weather parameters, from AMDAR equipped aircraft.


ACTION PROPOSED


The Meeting is invited to use information provided in this document in developing the WIGOS Pilot Project for AMDAR.
____________

STANDARDIZED GENERATION OF DATA FROM AIRCRAFT MEASUREMENTS – 
SUITABLE SOFTWARE SUITE FOR DATA PROCESSING AND DISSEMINATION
Background
1. In order to standardize the generation of AMDAR data an appropriate software specification is required.  From a standardized software specification a suitable suite of AMDAR data processing software can be developed for use by all AMDAR Panel Programs.
Current software
2. The versions of AMDAR software specifications currently in use by AMDAR Programs globally are the ARINC620 Version 2, 3 and 4 and AAA Versions 1 and 2.  The Australia AMDAR Panel Programme has also recently completed the new AAA Version 3 specification and software development for the Australian AMDAR fleet.  The newly developed AAAV3 software was based on the ARINCV4 Supplement 5.

3. Not only are there many and versions of AMDAR software available, there is also the added complication that the airline industry uses several different avionics vendors and hardware solutions.  This makes it extremely difficult for the AMDAR Community to develop a single solution that fits all circumstances.

AMDAR Reference Manual

4. The AMDAR Panel Reference Manual provides a comprehensive technical description of AMDAR from sensor systems and their characteristics to the final output product.  The detailed technical material within the AMDAR Reference Manual is arranged in a series of self-contained appendices.  The Manual was intended to provide sufficient information to enable detailed technical specifications to be drawn up for individual AMDAR programs with respect to observational data requirements and data management issues.  In the implementation of an operational programme, these specifications would form part of a total package that would include the arrangements with the appropriate aircraft operator to provide the downlink data and the associated on-board data processing solutions.

Identifying and standardizing a suitable software suite
5. The process of developing and certifying a new AMDAR Software Specification under the ARINC Certification System could potentially take up to 3-4 years to complete. Not only is the process time consuming it is also quite labor intensive, requiring comprehensive list of information from not only the ARINC Standards Committee but also the avionics vendors and the airline industry to provide the detail required to go into the certification process.

6. The AMDAR Panel Science Sub-group has been tasked with investigating where amendments and updates are required for the AMDAR Reference Manual.  An updated AMDAR Reference Manual will greatly assist those NMHSs interested in implementing their own AMDAR Programme by having the right technical information to implement a standard software solution to meet their National or Regional requirements.

7. Areas that have already been identified with needing immediate attention includes:

· There were a number of countries previously reporting a form of altitude based on the QNH value.  The only country still reporting QNH Values is the Republic of Korea.  This has arisen because of errors in the Reference Manual in the description of the process using QNH referenced altimeters to report altitude in the lower part of the atmosphere; and,
· FM 94 BUFR (Binary Universal Form for the Representation of meteorological data, WMO 1995) is a self-describing binary code designed to represent any meteorological data, employing a continuous binary stream.  The code form may be applied to any numerical or qualitative data type. BUFR is ideally suited to the coding of AMDAR data and has the advantage of easily accommodating change or variations in observing practice.

AMDAR data formats

8. As mentioned above, there are numerous data formats employed for reporting AMDAR messages.  These include:
· FM 94 BUFR (Binary Universal Form for the Representation of meteorological data, WMO 1995);
· FM 42 (Alphanumeric);
· CREX (readable binary form); and,
· XML.
9. There are also several versions of BUFR code currently in use by the various operational AMDAR Programs.  This has been causing some the NMHSs and monitoring centres some difficulties with decoding and using AMDAR data in their Regional NWP.
10. The E-AMDAR Technical Advisory Group (TAG) recently raised this issue as an area of concern at their recent TAG Meeting Group of Meetings.  The Group is currently collating information on the different versions of BUFR and associated Tables being used at NMHSs, within the E-AMDAR Programme).
Other issues to consider

11. In addition to various AMDAR formats, there is also the International Civil Aviation Organization (ICAO) format for Automatic Data Surveillance (ADS) reports. The specification used by ADS follows a similar convention to AMDAR.
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