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EXECUTIVE SUMMARY

The second session for the WMO Integrated Observing System (WIGOS) Pilot Project for AMDAR was opened by Dr. Piet de Wildt, Head of Strategy at KNMI at 930am on Tuesday, 10 February 2009 at the KNMI Headquarters in De Bilt, The Netherlands.
The meeting discussed the conceptual aspects of WIGOS operations and the expected benefits of integration for all National Meteorological and Hydrological Services (NMHSs) and partner organizations.  The meeting also reviewed the WIGOS Concept of Operations (CONOPS) in relation to the WIGOS Pilot Project for AMDAR and the expected goals, objectives, operational framework, data policy and the overall benefits of WIGOS for AMDAR data users.

For WIGOS Pilot Project for AMDAR objective 1, Development of a BUFR Template for AMDAR, the meeting agreed on the format of a new Standardized BUFR Template for AMDAR, 3 11 010 version 2. It also agreed on the inclusion of a number of new elements, including a new AMDAR quality element. It was agreed that the newly proposed Standardized BUFR Template for AMDAR would be provided to the AMDAR Community and major NWP Centres for review and comment before a final draft of a new Standardized BUFR Template for AMDAR is sent to ET-DR&C and CBS for final approval.

The meeting also discussed the WIGOS Pilot Project for AMDAR objective 3, the development of standardized procedure for Quality Management of AMDAR data. It noted that with the ever increasing amount of AMDAR data on the GTS there is now a real need to improve the overall quality of AMDAR data disseminated on the GTS. In order to achieve this, a better coordinated response to quality control of AMDAR data is required. It was agreed that a set of minimum standards, including evaluation criteria and procedures, for AMDAR data monitoring need to be developed. The meeting agreed that it would evaluate the current criteria and procedures used by all national and regional AMDAR programmes and would develop a set of minimum quality standards for AMDAR data.
The Final Report of the second session for the WMO WIGOS Pilot Project for AMDAR can be accessed at the following web address: http://amdar.wmo.int/Reports.html.

GENERAL SUMMARY OF THE WORK OF THE SESSION

1.
OPENING OF THE MEETING (Agenda Item 1)
1.1
Opening of the meeting (agenda item 1.1)
1.1.1 The second session for the WMO Integrated Observing System (WIGOS) Pilot Project for AMDAR was opened by Mr. Piet de Wildt, Head of Strategy at KNMI at 9:30am on Tuesday, 10 February 2009 at the KNMI Headquarters in De Bilt, The Netherlands.  The list of participants is provided in Annex II.
1.1.2 Dr. de Wildt welcomed participants to KNMI and wished them all a constructive session. He assured participants that the facilities and support staff at KNMI would provide all the support required for a successful session outcome.
1.1 Following the opening of the session, Mr F. Grooters, AMDAR Panel Chairperson, welcomed the participants to the meeting.  In his opening statement, he highlighted the topics the meeting would address and the expected outcomes, including the requirement for a new Standardized BUFR Templates for AMDAR and a coordinated approach to AMDAR data quality monitoring between the different AMDAR programmes.

1.2 Adoption of the agenda (agenda item 1.2)
The meeting accepted the agenda.

1.3 Working arrangements (agenda item 1.3)
1.3.1
The Chairperson of the AMDAR Panel informed the meeting that it would have a short morning break starting around 10:30 am and a lunch break starting at approximately 12:00 pm and another short break at around 3:30 pm. The meeting agreed on the working arrangements and adopted a tentative work plan. The working documents for the Second Session for the WIGOS Pilot Project for AMDAR meeting can be located on the WMO AMDAR website at the following address: http://www.wmo.int/pages/prog/www/OSY/Meetings/AMDAR-WIGOS-PP-2nd_DeBilt/DocPlan.html
2.
BACKGROUND ON THE WIGOS PILOT PROJECT FOR AMDAR (Agenda Item 2)
2.1 Outcome of the first meeting of the Executive Council Working Group on the WIGOS-WIS (agenda item 2.1)
2.1.1 Mr Ondráš presented the meeting with an overview of the deliberations of Cg-XV, EC-LIX and EC-LX, as well the Executive Council Working Group on WIGOS and WIS (EC-WG on WIGOS/WIS).  The meeting was informed on the conceptual aspects of WIGOS operations and expected benefits of integration of WMO observing systems linked with those of partner organizations.  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.
2.2 The ad hoc steering group meeting on the WIGOS Pilot Project for AMDAR (agenda item 2.2)
2.2.1 The meeting was informed on the activities of the Ad Hoc Steering Group for the WIGOS Pilot Project for AMDAR. The Ad Hoc Steering Group considered the sustainability of the AMDAR measurements within the GOS and WIGOS an important part of the integration process. 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 list of prioritized tasks is available in Annex III.
3.
WIGOS PILOT PROJECT FOR AMDAR “TO ENABLE DELIVERY OF AERONAUTICAL DATA FROM AMDAR PLATFORMS TO USERS” (Agenda Item 3)
3.1
Development of a BUFR Template for AMDAR (agenda item 3.1)
3.1.1 Mr van der Meulen gave some background information on AMDAR BUFR Templates currently in use. It was noted that after publishing the AMDAR Reference Manual in 2003, a number of AMDAR templates were adopted by the Commission for Basic Systems (CBS).  BUFR Table D entries 3‑11‑005 (Standard AMDAR reports), and 3‑11‑006 (Aircraft ascent/descent profile data for one level without latitude/longitude) were adopted by CBS‑Ext. in 2002 and made operational in November 2003.  The meeting also noted that CBS‑XIII (2005) had recommended 3‑11‑007 to 3‑11‑009 developed for AMDAR profiles, operational since November 2005.
3.1.2 Mrs Červená gave an overview of AMDAR BUFR Templates currently in use by AMDAR Programmes. The meeting noted that the proposed template 3 11 010, version 1 is capable of representing all elements of the current templates 3 11 002, 3 11 005, 3 11 008, 3 11 009 and 3 11 010, version 0 and could be used as the only template for AMDAR data. It was also noted that it would be very useful to examine whether all included elements were still needed and if redundant entries are identified, the template may be reduced accordingly. Mrs Červená reported that a more extensive usage of short delayed replications may be also considered and that additional parameters may be included provided that the requirements for their introduction and other modifications are properly specified and submitted to Inter-Programme ET DR&C.
3.1.3 Mrs Červená informed the meeting on various data sequences used in the currently produced BUFR bulletins for AMDAR data and on some problems detected in the demonstrated BUFR messages. In particular, usage of local tables had been identified in the Section 1 of some of the BUFR messages, although all the entries are from international portion of BUFR Tables. It was also noted that not all produced BUFR/AMDAR bulletins were published in Volume C1.
3.1.4 Mrs Červená informed the meeting on the processes required to develop and implement a new version of AMDAR BUFR Template. The meeting was informed that the AMDAR Community would be tasked with deciding the final requirements for development of the new standardized BUFR Template for AMDAR. In case of vertical coordinates, it is necessary to specify whether the coordinate is primary (Class 7) or whether it is supplementary information (Class 10) (e.g. if GPS height is requested). The meeting was also informed that the AMDAR Community should provide the right definitions for each of the new elements.
3.1.5 The meeting agreed on a number of new elements and deleted 0 08 004 (Phase of flight) from Template 3 11 010 version 1; deleting of two other entries (0 01 023 and 0 33 025) was suggested. The meeting agreed on a proposal for a “Standardized BUFR Template for AMDAR 3 11 010 version 2”, see Table 1 below. This Template is open for any additions or modifications from the AMDAR Community and major NWP Centres.

3.1.6 The meeting also identified a number of elements that could be classed as optional. It is proposed that as part of an evaluation process, the AMDAR community as well as major NWP Centres would evaluate the new Standardized BUFR Template for AMDAR and decide whether these optional elements are required.
	0
	01
	008
	
	Aircraft identification (1)

	0
	01
	023
	Optional
	Sequence number (2)

	0
	01
	100
	Optional
	Flight number (3) (4)

	3
	01
	011
	
	Year, month and day

	3
	01
	013
	
	Hour, minute and second

	3
	01
	021
	
	Latitude and longitude (high accuracy)

	0
	07
	010
	
	Flight level (5)

	0
	08
	009
	
	Detailed phase of flight (6)

	0
	11
	001
	
	Wind direction

	0
	11
	002
	
	Wind speed 

	0
	02
	064
	
	Aircraft roll angle quality

	0
	11
	100
	Optional
	True aircraft speed (7)

	0
	11
	101
	Optional
	Aircraft ground velocity (u-component) (4)

	0
	11
	102
	Optional
	Aircraft ground velocity (v-component) (4)

	0
	11
	103
	Optional
	Aircraft ground velocity (w-component) (4)

	0
	12
	101
	
	Temperature / dry-bulb temperature (8)

	0
	13
	002
	
	Mixing ratio 

	0
	13
	003
	
	Relative humidity

	1
	01
	000
	
	Delayed replication of 1 descriptor

	0
	31
	000
	
	Short delayed descriptor replication factor 

	0
	12
	103
	Optional
	Dew-point temperature (9)

	0
	33
	026
	
	Moisture quality

	1
	01
	000
	
	Delayed replication of 1 descriptor

	0
	31
	000
	
	Short delayed descriptor replication factor 

	0
	20
	042
	Optional
	Airframe icing (10)

	1 
	03
	000
	
	Delayed replication of 3 descriptors

	0
	31
	000
	
	Short delayed descriptor replication factor 

	0
	20
	043
	Optional
	Peak liquid water content (11)

	0
	20
	044
	Optional
	Average liquid water content (11)

	0
	20
	045
	Optional
	Supercooled water droplet conditions (11)

	1 
	01
	000
	
	Delayed replication of 1 descriptor

	0
	31
	000
	
	Short delayed descriptor replication factor 

	0
	33
	025
	Optional
	ACARS interpolated values (12)

	 1
	03
	000
	
	Delayed replication of 3 descriptors (13)

	0
	31
	001
	
	Delayed descriptor replication factor (14)

	0
	11
	075
	Optional
	Intensity (EDR)

	0
	11
	076
	Optional
	Peak (EDR)

	0
	11
	039
	Optional
	Extended time of occurrence of peak EDR (15)

	1
	02
	000
	
	Delayed replication of 2 descriptors

	0
	31
	000
	
	Short delayed descriptor replication factor 

	0
	11
	037
	Optional
	Turbulence index (EDR)

	0
	11
	077
	Optional
	EDR reporting interval (16)

	1
	03
	000
	
	Delayed replication of 3 descriptors

	0
	31
	000
	
	Short delayed descriptor replication factor 

	0
	11
	034
	Optional
	Vertical gust velocity (17) 

	0
	11
	035
	Optional
	Vertical gust acceleration (17)

	0
	11
	036
	Optional
	Maximum derived equivalent vertical gust speed (17)

	0
	33
	075
	
	AMDAR quality information (18) (4)


Table 1. Standardized BUFR Template for AMDAR 3 11 010 version 2.
Notes for Standardized BUFR Template for AMDAR data 3 11 010, version 2:
(1) Aircraft identifier 0 01 008 can cope with ASDAR, ADS and other AMDAR identities. ADS reports use a 24-bit ICAO airframe identifier, equating to an 8-character BCD number. Look at developing a standard naming convention for the various AMDAR regions and/or programmes. The meeting agreed that additional information such aircraft type and navigation systems would be part of the Meta data, not part of the Standardized BUFR Template for AMDAR. It was noted that AMDAR Meta data would be addressed by the WIGOS Pilot Project for AMDAR.
(2) The sequence number is a simple observation count to be included in the downlinked message.  It should be reset at 0000 UTC each day and can be useful for quality control, data management and archiving purposes. The meeting has made the recommendation that if this parameter is not used by an operational AMDAR programme or NWP Centre then this parameter be removed from the new Standardized BUFR Template for AMDAR. 
(3) 0 01 100 (Flight number) has been introduced as an optional entry to provide information on the departure airport and the expected arrivals airport. This element will assist with the quality control of aircraft track data, by providing information on the route the aircraft is expected to take. 
(4) Refer to Table 2 for the required BUFR and CREX descriptors for the new elements, including the units, scale, reference value and data width.
(5) Flight level is defined relative to the ICAO International Standard Atmosphere (ISA) standard sea level pressure pane (1013.25 hPa) and is readily converted to static air pressure altitude using standard formulae.  The original resolution (either 100ft or 10ft) is sufficiently represented by 0 07 010 (Flight level) that is reported in meters with precision in units of a meter.  The descriptor shown is designed to deal with high-resolution flight level data. The definition of Flight level is identical to that of pressure altitude, as defined in FM42
(6) This phase of flight table is expanded to indicate wind quality from roll angle, or roll and pitch combined and also to indicate the method of ascent and descent observation interval selection either by time or pressure increments. The meeting agreed that the Phase of flight 0 08 004 would not be included in the new Standardized BUFR Template for AMDAR as the required level of detail has been incorporated in the detailed phase of flight 0 08 009. The meeting also discussed whether there is a requirement for adding a new condition to the detailed phase of flight 0 08 009 that would cover an aircraft being placed in a holding pattern.
(7) Refer to AMDAR Reference Manual for definition.
(8) It is suggested that this parameter be renamed Air Temperature and that dry bulb temperature be removed.
(9) 0 12 103 Dew-point temperature had been introduced in the templates for AMDAR profile data to simulate radiosonding data.
(10) The old ACARS airframe icing code table 0 20 041 is not included.

(11) A special automatic icing report, including these elements, is expected to become available from some aircraft and a downlink code has been published.
(12) 0 33 025 ACARS interpolated values was primarily used in the USA AMDAR Programme to indicate time and position being reported or interpolated. It is suggested that if this optional element is kept the name for this element be changed to ACARS interpolated indictor.
(13) Delayed replication 1 03 000 refers to the following three descriptors 0 11 075, 0 11 076 and 0 11 039 to allow reporting of the Extended time of occurrence of peak EDR of all included values of 0 11 076 (Peak (EDR)). This allows each turbulence peak to be reported. 

Explanatory remarks to Note (13):


According to Note (14), up to ten values of 0 11 076 (Peak (EDR)) may be reported.  However, 0 11 039 (Extended time of occurrence of peak EDR) was included only once in the template 3 11 010, version 0.  Therefore, it was not clear to which out of those ten values of 0 11 076, the time specification 0 11 039 referred.  If it had been the maximum value, the name of 0 11 039 should have been modified to read “Extended time of occurrence of maximum peak EDR”.  If the time information on all the reported values of 0 11 076 (Peak (EDR)) is required, then 0 11 039 (Extended time of occurrence of peak EDR) should be included under the delayed replication as shown in the proposed template 3 11 010, version 2.



Moreover, 0 11 039 is a code table, allowing to represent one-minute interval of the peak occurrence, e.g., code figure 5 means that the peak occurred between 5 and 6 minutes prior to observation time.  This information may be expressed in much better and more flexible way by inclusion of 0 08 021 (Time significance) and two consecutive entries 0 04 025 (time period or displacement in minutes). E.g. 0 04 025 = -6 and 0 04 025 = -5 specify interval of the peak occurrence between 5 and 6 minutes prior to the observation time (not shown in the proposed template).

(14) Some aircraft report up to 10 pairs of (EDR) values per observation.  The corresponding times and position could be found by interpolation from the previous report. If the aircraft does not report it the number of replication 0 31 001 is set to zero.
(15) 0 11 039 allows observation intervals up to one hour.  0 11 038 allows up to 15 minutes only whereas observation intervals of 30 minutes or more are commonly used, hence 0 11 038 had been replaced by 0 11 039.
(16) The EDR observing interval and associated averaging time differs according to individual observing schedule and cannot be assumed to be identical to the observation interval for the main elements.  It is desirable to include this information in the coded data.
(17) Vertical gust velocity 0 11 034, Vertical gust acceleration 0 11 035 and Maximum derived equivalent vertical gust speed 0 11 036 have been added to meet the request for reflecting all entries of 3 11 004 in the Standardized BUFR template for AMDAR. The current ICAO standard for automated turbulence reporting is EDR.
(18) Refer to Table 3 for detail definition of 0 33 075 AMDAR quality information.
	Table reference
	
	BUFR
	CREX

	F X Y
	Element name
	Unit
	Scale
	Reference    value
	Data width
	Unit
	Scale
	Data width

	0 01 100
	Flight number
	CCITT IA5  
	0
	0
	64
	character 
	0
	8

	0 11 100
	True aircraft speed    
	m.s-1 
	1
	0
	12
	m.s-1 
	1
	4

	0 11 101
	Aircraft velocity u-component
	m.s-1
	1
	–4096
	13
	m.s-1
	1
	4

	0 11 102
	Aircraft velocity v-component
	m.s-1
	1
	–4096
	13
	m.s-1
	1
	4

	0 11 103
	Aircraft velocity w-component
	m.s-1
	1
	–512
	10
	m.s-1
	1
	4

	0 33 075
	AMDAR quality information
	Flag table
	0
	0
	24
	Flag table
	0
	8


Table 2. Proposal for new AMDAR descriptors in 3 11 010, version 2
3.1.7 For Table 2, AMDAR descriptors, the data width for Flight number, 0 01 100, will be dependant on the expected length of the flight number, e.g. AF5097, BA2736, LH3700. To properly define the expected data width an accurate estimate of the number characters used in generating a flight number will be required. Presently 8 characters has been used as an estimate as the maximum length for any given flight number.
	Bit No.
	

	1
	Date suspected

	2
	Hour suspected

	3
	Minute suspected

	4
	Latitude suspected

	5
	Longitude suspected

	6
	Flight level suspected

	7
	Wind direction suspected

	8
	Wind speed suspected

	9
	Air temperature suspected

	10
	Relative humidity suspected

	11
	Mixing ratio suspected

	12
	Turbulence suspected

	13
	Icing suspected

	14-23
	Reserved

	All 24
	Missing value


Table 3. 0 33 075 AMDAR quality information

3.1.8 Mr Taylor briefed the meeting on the current and possible future reporting requirements for the IAGOS Programme. The meeting agreed that the inclusion of IAGOS elements into the new Standardized BUFR Template for AMDAR would not be appropriate because the IAGOS Programme might require different reporting regimes than the AMDAR Programme and may also require different headers to that of AMDAR. The meeting agreed that Mr Taylor, the E‑AMDAR Technical Coordinator, would report to the IAGOS Programme on the outcomes regarding the outcomes from this meeting.
3.1.9 The meeting agreed on the following steps required to have the new Standardized BUFR Template for AMDAR implemented by all operational AMDAR Programmes. These steps include: 
a) For the AMDAR Panel Chairman to send the newly developed Standardized BUFR Template for AMDAR to all AMDAR Panel Members, AMDAR programmes and major NWP Centres for review and comment, including whether the identified elements listed as optional are required. (expected timeframe 2 month).
b) For this group to asses all comments and suggestions and make any changes deemed necessary by the AMDAR and NWP community.
c) For the AMDAR Panel Chairman to forward the new Standardized BUFR Template for AMDAR to the next meeting of ET-DR&C (Scheduled for September 2009) for preliminary assessment by the ET-DR&C.
d) The meeting was informed that the validation process required both encoding and decoding by two independent SW. The meeting noted that potential centres to perform the validation could be The Netherlands and/or Germany and another Service/Centre (to encode the new BUFR messages) and the Czech Republic and another Service/Centre (to decode the produced BUFR messages).

e) The validation procedure being completed, the template is to be submitted to ET DR&C (regardless whether some changes are introduced based on the validation process or not). Following the approval of the chairperson of the ETDR&C, chairperson of the OPAG-ISS and the president of the CBS, the template will be declared preoperational (it is expected to be accomplished by April 2010).
f) Update the AMDAR Panel Reference Manual to reflect the changes to the BUFR Template. Develop a new set of guidelines to assist other centres decode and use the newly development Standardized BUFR Template for AMDAR (developed by the WMO AMDAR Technical Coordinator by 1st half 2010).

g) The AMDAR Panel Meeting (November 2009) to inform AMDAR Panel Members on the progress on the new Standardized BUFR Template for AMDAR. Develop an implementation strategy to persuade operational AMDAR Programmes to adopt the new Standardized BUFR Template for AMDAR. (developed by the WMO AMDAR Technical Coordinator by February 2010).
h) The Standardized BUFR Template for AMDAR 3 07 010 is planned to be submitted to the CBS session (autumn 2010) to become operational in November 2011. If required, the process may be accelerated by using the fast track procedure or the newly introduced procedure for the adoption of amendments between CBS sessions (see Final Report of the Joint Meeting of CT-MTDCF/ET-DR&C, Geneva, 1 to 5 September 2008).
3.2
Development standardized procedure for Quality Management for AMDAR (agenda item 3.2)
3.2.1 Mr van der Meulen gave an overview of the role of E-AMDAR Quality Evaluation Centre (QEvC), service provided by KNMI, which is an integral component of the E-AMDAR Programme. He informed the meeting of the current level of quality control that the QEvC is currently undertaking on behalf of E-AMDAR Programme as well as the future developments for E-AMDAR quality monitoring. It was noted that the E-AMDAR criteria for daily monitoring for the E-AMDAR Programme were more stringent than that for the monthly reporting provided by the WMO lead centre for AMDAR data Monitoring, National Centre for Environmental Prediction (NCEP), using Global Data Processing System (GDPS) criteria. The critical and absolute margins used by QEvC for selecting entries for the E-AMDAR Programme are:
· Air Temperature:
|TA(O)-TA(B)|  ( 0,5 (C (0.5 K)
· Wind speed:

|f(O)–f(B)|  ( 2,0 ms-1 (( 4 Knots)
· Wind direction:

|d(O)–d(B)|  ( 20 ( (Degrees)
· With no criterion stated concerning standard deviations.
3.2.2 Mr van der Meulen noted that as well as establishing a standardized procedure for quality management of AMDAR data there is also a real need for a more coordinated approach to undertaking case studies into the quality of AMDAR data, such as specific criteria for evaluating AMDAR profiles.  He also noted that the development of a standardized quality management framework for AMDAR should also include the ability to switch off an aircrafts data stream to prevent erroneous data being distributed on the GTS, while maintaining the ability to monitor the performance of excluded aircraft. This mechanism should also be as close to real-time as possible but should not prevent the data being delivered within the programmes required timeliness or unnecessarily filtering valuable data.
3.2.3 Mr Ballish gave an overview of the quality monitoring currently being performed by NCEP as the WMO lead centre for AMDAR quality monitoring. He demonstrated that currently there are some problems that are being uncounted by NCEP in regards to quality monitoring of AMDAR. In particular, he noted the problem with identifying aircraft track errors, aircraft reporting incorrect position and stuck data, an AMDAR parameter that remained unchanged for a significant length of time within a group of AMDAR reports. He noted that these types of errors are currently not handled well by the current suite of checking codes. He also noted that most quality control checks being used today would pass some of these erroneous data on to the GTS, as the code groupings often have good track-checking relationships amongst the groupings themselves.
3.2.4 Mr Ballish informed the meeting on areas where quality monitoring of AMDAR data could be improved with in NCEP. These include:

a) How track-checks errors or stuck data are listed, at present there is no precise code or rules for exactly determining how many track-check errors exist;
b) Model background is currently not time interpolated.  It is planned that this will be improved using time interpolation from the Global Data Assimilation System (GDAS).
c) Currently, the agreed upon WMO rules (for units which have suspect data) results in too many units with low data counts being listed as suspect.  An aircraft with only 20 observations meets the current minimum count requirement but could be from just an hour’s worth of data in a small area and thus may result in excess flagging of units for suspect data.  These limits need to be a function of the number of observations as well as some indication of duration of time, possibly the number of model runs with data.

d) Some monitoring centers list wind directional biases of the observed winds versus the model background.  If there are aircraft with significant wind direction biases, these need to be reported.

e) Develop a web page that could alert users to aircraft with existing problems and allow users to view graphics on demand for time series of data counts, biases or other selectable statistics.

3.2.5 The meeting agreed that with the ever increasing amount of AMDAR data on the GTS there is now a real need to improve the overall quality of data disseminated on the GTS. In order to achieve this, a better coordinated approach is required for quality management for AMDAR data between the different operational national and/or regional AMDAR programmes. The meeting also agreed that a set of minimum standards for AMDAR data monitoring need to be developed that could be easily implement by an operational AMDAR programme. It was noted that the criteria for evaluating the quality of AMDAR data and the associated quality management procedures used at the national and/or regional level would be more stringent and timely than those for the WMO lead centre for AMDAR data Monitoring, NCEP (using GDPS criteria).
3.2.6 The meeting agreed that the quality monitoring framework would include a set of minimum criteria, frequency of checks to be performed, the procedures used, such as flagging suspect transmitted data and reporting procedures, including follow up procedures used with airlines.  The meeting noted that the quality monitoring framework used by a national and/or regional AMDAR programmes would be of a defined minimum standard but would not prevent an AMDAR programme (national or regional) developing or using more stringent additional quality checks for their AMDAR data to meet individual programme requirements.
3.2.7 It was noted that practical criteria and procedures already exist in the AMDAR Reference Manual and that some operational AMDAR programmes already operate more stringent criteria in evaluating their own AMDAR data. The meeting agreed that the AMDAR Panel Chairman together with the WMO and E-AMDAR Technical Coordinators would request all operational AMDAR Programmes, if available, to provide their current criteria and procedures used for quality monitoring their AMDAR data. The WMO AMDAR Technical Coordinator would then collate these criteria and procedures. This group would then be tasked with evaluating the current criteria and procedures used by national and regional AMDAR programmes and then develop the minimum quality standards for quality monitoring and reporting of AMDAR data.
3.2.8 The meeting agreed that the AMDAR Panel Reference Manual would be updated with these new criteria and procedures. Guidelines would then be developed to assist AMDAR programmes implement a quality management framework for their AMDAR data that included these minimum standards.
4.
ANY OTHER BUSINESS (Agenda Item 4)

No other business was discussed.
5.
CLOSURE OF THE SESSION (Agenda Item 5)

The Meeting closed at 12:05pm on 12 February 2009.
______________________
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PRIORITIZED TASKS
WIGOS PILOT PROJECT FOR AMDAR 

	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;

3.
Incorporate input from other sub projects;  and
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)








