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REVIEW OF OTHER ACTIVITIES RELATED TO THE ET-EGOS AND THE OPAG-IOS

AMDAR Activities
(Submitted by Mr Frank Grooters, WMO AMDAR Panel Chairperson and the WMO Secretariat)

	Summary and Purpose of Document

This document provides information on AMDAR activities relevant to the ET-EGOS work.




ACTION PROPOSED


The Meeting is invited to take into consideration information provided in the document when discussing relevant agenda items.

_________________

References:
1.
Final Report of the first session of the EC WG WIGOS-WIS

2. Final Report of the first session of the Ad-hoc steering group on the WIGOS Pilot Project for AMDAR
3. Final Report of the second session of the Ad-hoc steering group on the WIGOS Pilot Project for AMDAR

4. Final Report of the third session of the Ad-hoc steering group on the WIGOS Pilot Project for AMDAR

5. Status report on the WIGOS AMDAR Pilot Project to the Subgroup on the WIGOS Second Session. 

Appendices:
A.
Template of the WIGOS Pilot Project for AMDAR
B. The WIGOS Pilot Project for AMDAR – Sub Projects

AMDAR ACTIVITIES
1.
Introduction

Since ET-EGOS-4 the WMO AMDAR Panel has continued to coordinate global AMDAR activities and to consolidate AMDAR as a cost effective upper-air observing system.  The global AMDAR Programme has continued to make progress on implementing national and regional AMDAR programmes, improve global AMDAR data coverage and to better integrate AMDAR into WMO Integrated Global Observing Systems (WIGOS).  This report contains a summary of the activities of the WMO AMDAR Panel.
2.
Integration of AMDAR into WIGOS

2.1
Within the WMO Integrated Global Observing Systems (WIGOS) a WIGOS Pilot Project for AMDAR has been initiated with participation from the EUMETNET AMDAR Programme (E-AMDAR) and USA AMDAR Programmes. The Ad-hoc Steering Group on the WIGOS Pilot Project for AMDAR met in its first session on 2-3 July 2008 in Geneva, Switzerland. The Pilot Project is focusing on facilitating the standardization and interoperability of AMDAR and on improving the practices impacting AMDAR data collection, processing, archiving and dissemination. 

2.2
The first step in addressing the governance of WMO AMDAR Panel was the successful transfer of the AMDAR Technical Coordinator’s responsibility into WMO and the WMO Secretariat structural and organization change that included the creation of a new Aircraft Observation Unit (AIR) within the Observing and Information Systems Department (OBS) and its Observing Systems Division (OSD). The AMDAR Technical Coordinator is the Secretariat lead for the Aircraft Observation Unit, with the responsibility for aeronautical observations. 

2.3
The second step that addressed the governance was a recommendation of the CBS Implementation-Coordination Team (ICT-IOS-5), Geneva, 15-18 September 2008 to CBS-XIV (March 2009) to establish a CBS Expert Team on Airborne Observations (ET-AIR) and anchor the WMO AMDAR Panel to CBS. This proposal was approved at the 11th AMDAR Panel (Malaysia, 17-21 November 2008) and the first Joint meeting of ET-AIR and the AMDAR Panel will be held in Toulouse, France, 16-19 November 2009.
2.4
The AMDAR Panel had previously noted that there were several key components to the AMDAR system that require immediate attention, such as the standardization of AMDAR BUFR code, the essential updates to the AMDAR Reference Manual and the standardization of the AMDAR Software Specification that should be included under the WIGOS Structure. The AMDAR Panel has declared that these key issues must be addressed by the WIGOS Pilot Project for AMDAR.
2.5
At the first ad-hoc Steering Group Meeting the issues relevant to all three levels of WIGOS integration were discussed, namely: the standardization of AMDAR BUFR Template, standardization of QC/QA requirements for AMDAR data, standardized specification for instruments, standardized generation of data from all types of aircraft. Based on the information provided by the participating experts, 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 Annex A.
2.6
Six Pilot Project aims and objectives were developed to assist with the integration of AMDAR into WIGOS (see Annex B).  A business case will be explored, ideally together with the airline industry, for the development of the AMDAR software, based on the generic software specification.
3.
AMDAR PILOT PROJECT ACTVITIES
3.1
The second session for the WIGOS Pilot Project for AMDAR was held at KNMI Headquarters in De Bilt, The Netherlands from 10-12 February 2009. The meeting discussed Objective 1, Development of a BUFR Template for AMDAR, and Objective 3, the Development of Standardized Procedure for Quality Management of AMDAR data.
3.2
This meeting agreed on a new Standardized BUFR Template for AMDAR, 3 11 010 version 2 and agreed on the inclusion of a number of new elements, including a new AMDAR quality element. The meeting proposed that the new Standardized BUFR Template for AMDAR would be provided to the AMDAR Community and major NWP Centres for review and comment. Following the review and comments of the AMDAR Community and NWP Centres the final version, version 3 of the Standardized AMDAR BUFR Template was made available to IPET-DRC for approval.  IPET-DRC-1 discussed this template, in particular the representation of quality information, and finally  approved 3 11 010 version 4 and the new descriptors, provided that the proposed usage of  aan additional descriptor is found feasible to the AMDAR users. Following the approval from IPET-DRC the new Standardized BUFR Template for AMDAR will be go through a validatation process using independant processing centres. This validation procedure is currently being undertaken and once completed; the template would then be again submitted to IPET-DRC. Following the approval of the chairperson of the IPET-DRC, 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).
3.3
The second session for the WIGOS Pilot Project for AMDAR also discussed Objective 3, the development of standardized procedure for Quality Management of AMDAR data. The meeting 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. The meeting 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.
3.4
The third session for the WIGOS Pilot Project for AMDAR was held at KNMI HQ in De Bilt, The Netherlands, from 1 to 2 July 2009. The meeting discussed the Objective 2, Application of WMO Metadata relevant to AMDAR. The meeting agreed that the proposed AMDAR Metadata would classify components of metadata associated with AMDAR. In particular, the meeting identified metadata needed for describing data and products, metadata needed for usage of data and metadata needed for the operation of the AMDAR observing system.  The meeting examined how metadata could be used for quality control, administration purposes and the issues associated with the sharing and usage of the metadata, data and products. The meeting, using WMO profile of ISO 19115 to ensure appropriate compatibility with WIS and WIGOS developed metadata that would cover both the aircraft and airport. The meeting also agreed that this particular objective would be tested on a single airline in the E-AMDAR Programme before finally being distributed to other operational AMDAR Programmes. 

3.5
The AMDAR Panel has also had initial discussions with the WMO Secretariat and the CIMO President regarding Object 4, Validation and Preparation for Intercomparison of Available Water Vapour Sensor Performance. It was agreed that before a preparatory meeting between the AMDAR Panel and CIMO takes place to define the rules and procedures for the intercomparison of AMDAR and other upper-air data, the WVSS-II water vapour sensor would have to complete USA and European trials and to answer pre-defined quality requirements. These field trial is due to be concluded in the second quarter of 2010.

4.
System Development and Data Coverage
4.1
Existing programmes in Australia, China, Southern Africa, Republic of Korea, Japan, the United States of America, and Europe are continuing to expand AMDAR coverage both domestically and internationally.  The number of profiles available in data sparse regions of Africa, Eastern Europe, parts of the Russian Federation, the Middle East, South and East Asia and South America has increased.  The AMDAR Programme now exchanges approximately 220,000 to 240,000 observations per day on the GTS. Figure 1 shows the average daily global AMDAR reports since January 2004.  Figure 2 shows the global 24-hour AMDAR coverage on 26 October 2009, with Figure 3 showing the average number of observations being exchange on the GTS for a 24-hour period from the surface to 700hPa for the month of September 2009.  These figures provide an indication of the geographical spread of the AMDAR profiles across the globe.
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Figure 1:  Average AMDAR reports per day
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Figure 2:  24-hour Global AMDAR Coverage 26 October 2009, courtesy of NOAA ERSL / GSD
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Figure 3:  Average number of AMDAR observations available from the Surface to 700hPa in 24-hour period for September 2009, courtesy Environment Canada

4.2
National Meteorological Services which have expressed an interest, or are currently working towards implementing their own AMDAR Programme include: Malaysia, Singapore and Slovenia, while E-AMDAR recently increased the number of participating airlines. Other programmes are being planned and/or considered in Argentina, Brazil, Bulgaria, Chile, Columbia, Croatia, Czech Republic, Egypt, French Polynesia, Hungary, Iceland, India, Ireland, Italy, Kenya, Mexico, Morocco, Namibia, Nigeria, Pakistan, Poland, Portugal, Romania, Spain, Thailand, Russian Federation, Ukraine and the United Arab Emirates.

5.
Humidity / Water Vapour Sensors
5.1
The E-AMDAR Programme is currently evaluating the 2009 version of the WVSS-II (WVSS-IIv3). This instrument version is being tested in the climate chamber of the DWD. The sensor covers a measurement range in the water vapour mass mixing ratio reaching from 20 g/kg in the ground pressure level down to at least 0.016 g/kg (26 ppmv), lower in an altitude of 200 hPa. The test has shown that the relative accuracy is better than ( 10 %. The E-AMDAR Programme is planning to exchange the three WVSS‑IIv2 humidity sensor units operated three Lufthansa Cargo aircraft with the latest WVSS-IIv3. As soon as the water vapour sensor has been accepted meeting the user requirements, it is expected that within the next few years a number of additional aircraft, between 10 and 15 aircraft in the E‑AMDAR fleet, will be equipped with the latest version of humidity sensor. 

5.2
The USA AMDAR Programme is also currently evaluating the latest version of WVSS-IIv3 humidity sensor. The functional test for the first South West Airlines B737-300 WVSS-IIv3 installation was successfully completed in September 2009. It is also expected that the parts manufacturer approval for the UPS WVSS-IIv3 installation on 24 B757‑200PFwill be received soon. It is expected that operational trials of the latest version should commence later this year with a report on the performance due in the 1st Quarter of 2010.
6.
Onboard Software and Alternative AMDAR Technologies
6.1
The Australian Bureau of Meteorology developed AAAV3 software has shown a minor fault with the some data being incorrectly reporting in the wrong position. This errant data was geographically confined and seemingly intermittent. The software developer of AAAV2 and AAAV3 AMDAR software, AirDatec has determined the cause of the software issue that relates to a small mis-coding in the encoding of the latitude and longitude and causing leading zeroes to be omitted from the encoded variable within a small range of latitude and longitude. A software fix for the AAAV3 software has been provided by AirDatec and it is expected that the fixed version will be rolled out across the Qantas B737-838 fleet over the next few months. The corrected version of the software will also be provided to Jetstar and, after a brief flight testing period, the Teledyne certified version should be ready for roll out on their A320 fleet later this year or early next year.
6.2
NASA has now completed the multi-year development cycle of the TAMDAR integrated sensor suite.  In spite of an official “completion” of the Great Lakes Field Experiment (GLFE) in January 2006, the project has continued unofficially.  The United States of America is validating the TAMDAR sensor’s performance, using the TAMDAR temperature, humidity and wind data, to evaluate the impact of TAMDAR data on the RUC’s performance.  The National Weather Service and AirDat, manufacture of the TAMDAR system, have reached an agreement that will allow all data from three TAMDAR-equipped fleets, PenAir, Mesaba, and Chautauqua, to continue to be available to the USA Government at least through to 27 October 2009. This represents a continuation of the current data distribution arrangement.
6.3 
Australia is conducting an investigation of the AFIRS system and evaluating the performance of ADS-B air traffic surveillance system being installed in Australia.  The ICAO ADS-C system operates over the North Atlantic and SW Pacific Ocean areas and provides a relatively small amount of automated data.
7.
AMDAR Data and Optimisation

7.1
The development and refining of the E-AMDAR data optimisation scheme (E-ADOS) continues to show positive benefits to the European AMDAR Programme.  These benefits will continue to increase as the E-AMDAR Programme begins to incorporate additional airlines and extend the Programme through the participation of programmes in Central and Eastern Europe.  The Australian AMDAR Programme has developed and is now operating its own AMDAR Optimisation System (A-ADOS) which is regarded as an essential component to the Australian AMDAR Programme and is expected to better manage the Australian upper-air data requirements. The United States of America has previously conducted an investigation into data optimisation for the USA AMDAR Programme by examining the impact of data thinning on the Rapid Update Cycle (RUC) model.  This study demonstrated that a reduction in the number of AMDAR observations did not substantially decrease the average model skill of the RUC.
7.2
In accordance with the programme definition, E-AMDAR is contributing with 10% of its data to the Global AMDAR Programme. Currently, E-AMDAR is providing AMDAR data from flights to and from the eastern part of South America, India, China, Japan and the United States. 
7.3
At its 14th Session (2-4 November 2009) the Technical Advisory Group of E-AMDAR reviewed the E-AMDAR contribution to the GOS and was questioning the value of the current contribution to the GOS. ET-EGOS was requested to review the current coverage and to define alternative regions with an increased value for the GOS if appropriate.
_________________

TEMPLATE OF 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 advanced stages of collaboration and definition.

	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 February 2010 (short term aims)

	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:
	08/10/2009

	Contact Person:

Name:

Organization:

Address:

Telephone:

Fax:

E-Mail:
	AMDAR Technical Co-ordinator

Mr Michael Berechree
WMO

WMO Secretariat

7 bis, avenue de la Paix

CH-1211 GENEVE 2, Switzerland
+41 (0) 22 730 80 21
+41 (0) 22 730 82 12


THE WIGOS PILOT PROJECT FOR AMDAR – SUB PROJECTS 
	Sub Project
	Objective
	Who
	Action
	Deadline
	Cost (CHF)

	1.
	Development of a BUFR Template for AMDAR 


	(Frank Grooters) 
(Jitze v. d. Meulen, Stewart Taylor, Eva Cervena 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)


Rev1. 08/10/2009
_________________________
