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	Summary and purpose of document
This document provides information on the activities and plans for the introduction of a Quality Management System within the AMDAR Programme.




ACTION PROPOSED

1. The Panel is invited to note the information contained in the document.

References:


1. The WMO Quality Management Framework on http://www.wmo.int/pages/prog/amp/QMF-Web/home.html
2. Draft edition of WMO-No.49 - WMO Technical Regulations, Volume IV - Quality Management on http://www.wmo.int/pages/prog/amp/QMF-Web/documents/Tech_Reg_Volume_IV_FinalDraft_March2010.pdf 

3. Guide on the Quality Management System for the Provision of Meteorological Service for International Air Navigation (WMO No. 1001) on http://www.wmo.int/pages/prog/amp/QMF-Web/Documentation/WMOGuides/WMO-1001_E.pdf 

4. WMO Guide to Meteorological Instruments and Methods of Observation (WMO-No. 8, Seventh edition), Part III, Chap. 1, Quality Management on http://www.wmo.int/pages/prog/www/IMOP/publications/CIMO-Guide/CIMO%20Guide%207th%20Edition,%202008/Part%20III/Chapter%201.pdf 
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Draft Text for Inclusion in the Final Report 

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

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

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

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

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

6. Currently three types of quality control activities are in practice:

· real time evaluation of data before dissemination over the GTS

· delayed evaluation of data after dissemination over the GTS

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

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

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

Data monitoring can also be carried out shortly after reception using background data from NWP as reference. For operational practices however, such type of validation and analyses is carried out on a daily base to inform local operators once a day to switch off data streams from suspected aircraft. With off line data analysis the same checks can be carried out as with real time monitoring. In addition to this activity, statistics can be performed (e.g. on a daily base) to indicate particular aircraft with unacceptable (daily) bias (or critical trends), frequent gross errors or timeliness. 
7. To implement a QMS a strategic approach for data monitoring and/or quality evaluation should be defined on forehand. For such a strategy it's relevant to decide first to have the quality evaluation (or monitoring) as an integral part of the local (regional or national) AMDAR data acquiring and processing infrastructure or not. Quality evaluation (QEv) inside the system has the advantage of direct (active) interaction with the local operators or technical co-ordinators. Quality control outside the system provides more or less quality monitoring only and is therefore a more passive activity.

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

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

PROGRESS/ACTIVITY REPORT

Current Status:

1. Documentation on WMO QEv practices and criteria is evaluated, inclusive AMDAR QEv. The need for further harmonization and additional requirements is evident and further action is necessary.

2. Documentation of QEv practices is developed within other WMO programmes for QMF. These practices are comparable to AMDAR QEv recommended practices, so converting these practices into AMDAR QEv practices is an efficient approach.

Development and other Activities:
3. Update and extend the list of flagging and rejection criteria based on updates of the lists of required measurement uncertainties

4. Investigate possible additional methods to improve QEv

5. Investigate QEv recommended practices, developed by other WMO programmes, like within JCOMM (by the JCOMM WIGOS PP task team)

Future Plans:

6. To develop a proposal for harmonized QEv procedures and requirements in line with QMF recommendation and the WMO Technical Regulations, Manuals and Guides.

7. To develop new techniques for implementation in standard QEv practices to improve the quality of AMDAR data in general and to reduce erroneous data.
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