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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.
____________
AMDAR ACTIVITIES
1.
Introduction
1.1
Over the past year, the WMO AMDAR Panel has continued coordinate global AMDAR activities and to consolidate the AMDAR as a cost effective upper-air observing system.  Since the Second Session of ET-EGOS (Geneva, Switzerland, 10-14 July 2006), the global AMDAR Programme has continued to make progress on implementing national and regional AMDAR programmes and to improve overall global AMDAR data coverage.  This report contains a summary of the activities of the WMO AMDAR Panel.
2.
System Development and Data Coverage
2.1
Existing programmes in Australia, China, Southern Africa, Republic of Korea, 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 significantly.  The AMDAR Programme now exchanges approximately 240,000 to 260,000 observations per day on the GTS.  Observations collected by the TAMDAR system evaluation trials, the WVSS-II evaluation trials being conducted in the United States of America and Germany and some remote operations have not been included.  Figure 1 shows the global 24-hour AMDAR coverage on 6 June 2008, with Figure 2 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 May 2008.  These figures provide an indication of the geographical spread of the AMDAR profiles across the globe.
2.2
It is expected that a new programme currently being development in Finland should become operational by late 2008.
2.3 National Meteorological Services which have expressed an interest, or are currently working towards implementing their own AMDAR Programme include: Iceland, Romania, Singapore and Slovenia.  Other programmes are being planned and / or considered in Argentina, Brazil, Bulgaria, Chile, Croatia, Czech Republic, France Polynesia, Hungary, India, Ireland, Italy, Kenya, Malaysia, Mexico, Morocco, Pakistan, Poland, Portugal, Spain, Thailand, Russian Federation, Ukraine and the United Arab Emirates.
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Figure 1:  24-hour Global AMDAR Coverage 6 June 2008, courtesy of NOAA ERSL / GSD
[image: image2.emf]


Figure 2:  Average number of AMDAR observations available from the Surface to 700hPa in 
24-hour period for May 2008, courtesy Environment Canada
____________

3.
Provision of Additional AMDAR Data and Optimisation

3.1
Operational programmes, such as in the United States of America, Australia, South Africa and the E-AMDAR Programme are providing on-route AMDAR observations and profiles into identified data sparse regions as part of their contribution to the WMO WWW Programme. The 
E-AMDAR Programme is also assisting with provision of additional targeted AMDAR profiles from European-based aircrafts into South Africa, India and Singapore as part of a data agreement between those NMHSs and the E-AMDAR.  The United States of America is particularly interested in providing the Caribbean, Central and South America regions with AMDAR data to improve aviation forecasting for those regions.  Work still continues on establishing a substantial increase in the number of AMDAR observations over Central and West Africa and Madagascar through arrangements between the 
E-AMDAR and ASECNA.  The WMO AMDAR Panel, in collaboration with Australia, New Zealand and the French Pacific Territories are in the early stages of establishing a pilot regional AMDAR Programme for the South West Pacific.
3.2
The AMDAR support for the IPY2007-2008 is being undertaken by Canada, as it extends operations into arctic areas of Canada, and by the E-AMDAR Programme, through Germany and Sweden with the activation of additional flights providing on-route and profiles by extending European based operational programs into the higher latitudes.  Australia is also investigating providing IPY2007-2008 with the AMDAR on-route and profile data for the Antarctic region.
3.3
The development and refining of the E-AMDAR data optimisation scheme 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 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.  The Australian AMDAR Programme has recognized that data optimisation is an essential component of their AMDAR Programme and they are currently working towards implementing their own data optimisation system to better manage their upper-air data requirements.
4.
Onboard Software and Alternative AMDAR Technologies
4.1 The ARINC 620V4 software specification was approved over four years ago.  Since the Third Session of ET-EGOS (Geneva, Switzerland, 9-13 July 2007), the WMO AMDAR Panel was presented with an ARINC620V4 Supplement 5 software solution and WVSS-II hardware solution that included certification by Airbus Industries for all new and existing Airbus A320 and A330 / A340 aircraft thereby making these aircraft “AMDAR ready”.  The AMDAR community together with the assistances of the WMO have been working to implement ARINC 620V4 on these model aircraft as a standard part number.  The WMO AMDAR Panel, through the Secretary-General, appealed to the WMO Members for additional contributions to help fund the ARINC 620V4 software development project that would see AMDAR software made available on all new and existing Airbus A320 and A330/A340 aircraft.  However, this strategy proved unsuccessful in obtaining the necessary funds needed for this task.  
It has been identified that the future work programme of the WMO AMDAR Panel must include a developing strategy to implement a standard suite of AMDAR software solutions that could be made available to all NMHSs.  The AMDAR Panel’s future work programme also includes working closely with all relevant aircraft manufactures and related industries to assist in the development of AMDAR software.  Future upgrades to the AMDAR Software Specification will also provide an opportunity to alter the specification in relation to the smoothing algorithm which currently contributes to temperature bias.
4.2 In January 2007, the Australian Bureau of Meteorology (BOM) entered into a contract with Aircraft Engineering and Consultancy (AirDatec), The Netherlands, for the development and delivery of AMDAR software AAA Version 3 (AAAV3) for QANTAS B738 aircraft.  The specification was based on modifications and additions to the AAAV2 specification and addendums to the initial version of AAA, which in turn is based on the original ASDAR specification.  The AAAV3 software version 1.2 met all functional requirements as specified in observations specification based on AAAV2 and that a statistical analysis of meteorological data derived from the flight tests and compared with collocated radiosonde systems, suggest that the AMDAR AAAv3 data is of a similar quality to the current operational AMDAR fleet.  Currently there are delays in B738 software roll-out due to delays and problems associated with an internal QANTAS development.  Therefore, development of AAAV3 software for other aircraft (B747s, B767s) will not commence until these issues are resolved.
4.3 The development of alternative AMDAR systems has shown significant progress over the past few years.  Results from a preliminary study on the impact of TAMDAR data on Terminal Aerodrome Forecasts (TAFs) of ceilings and visibilities under IFR conditions for the initial six hours of the forecast has shown promise.  During 2006, the TAF performance for Weather Forecast Offices (WFOs) that have used TAMDAR data from the Mesaba fleet, as part of the Great Lakes Field Experiment (GLFE), was compared to those offices that did not use the data during the same period.  The study was conducted using a subset of the 32 WFOs with airports serviced by Mesaba in their areas of forecast responsibility.  Initial focus centred on the performance of Central Region WFOs because of the greater amount of TAMDAR data available at these sites.  The methodology compared the probability of detection (POD) and false alarm rates (FAR) for forecast IFR ceilings and visibilities with the conditions that verified during the initial six hours of the TAF.  Initial results favour the TAFs using the TAMDAR observations:
· A 10% overall improvement in performance (both POD and FAR) was realized in the first six hours of those TAFs prepared with TAMDAR data as compared to those prepared without this data;
· The greatest improvement was found in the 0-3 hour period and decreased with time; and,
· Critical Success Index (CSI) performance also showed improvement in the range of 2% to 7%.
4.4 These results are preliminary and are subject to change as more forecasts are evaluated for their performance using the TAMDAR data.
4.5 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.  A TAMDAR unit was recently installed on the National Research Council (NRC) of Canada’s research aircraft and flown during the Canadian CloudSat / CALIPSO Validation Project (C3VP) between October and December 2006.  Scientists from Environment Canada will characterize the performance of the TAMDAR system.
4.6 Canada is undertaking the trial of the new systems, the Automated Flight Information Reporting System (AFIRS) and a TAMDAR-LEO hybrid.  Canada is planning to develop a low-cost temperature / humidity / inertial reference system for future deployments of Canadian alternative AMDAR system AIRFS.  This will enable Canada to obtain data from flights into Canadian Arctic regions and other data sparse areas of the country.  The TAMDAR unit was acquired and installed on the National Research Council (NRC) Convair-580 research aircraft, and data were collected during the Canadian CloudSat / CALIPSO Validation Project from October2006 to March 2007.  France is currently evaluating the performance of the TAMDAR system on a research aircraft, while measurements of meteorological parameters were confirmed as being within specification, the transmission of data is still a concern.  The performance of the TAMDAR to provide data of good quality, especially relative humidity, icing and turbulence, will be analyzed at a later point in time.  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.
5.
Humidity / Water Vapour Sensors

5.1
The United States of America conducted a second, two-week long field programme in November 2006 with the objectives of:
(1)
Re-validating the results of the 2005 test in a colder environment;
(2)
Assessing the performance of WVSS-II sensor modifications to address the problems of trapped moisture and retention of moisture during aircraft descent; and,
(3)
Testing the reliability of the new data reporting scheme.
Review of the data shows that seven of the revised WVSS-II sensors are still not functioning properly.  Of the remaining data, approximately 37 aircraft-to-radiosonde match-ups were obtained within one hour of the radiosonde launch times.  Assessment results indicate that the differences between the radiosonde and aircraft data during ascent are very similar to those obtained during 2005, with small biases and standard deviations (SDs) on the order of 0.5 g / kg or less throughout the lower half of the troposphere.  The increased RMS and SD above 800hPa in the 2005 data are missing from the November data.  Instead, the RMS, bias, and SD improves to approach 0.2 g / kg at 700hPa in the 2006 data.  Although the temperatures and mixing ratios for the November tests were lower than June in the region below 800hPa, the temperature and moisture data above that level showed similar values on average during both tests.  As such, the RMS, bias and SD improvements noted from the 2006 test indicate increased accuracy using the revised WVSS-II observational systems.
5.3
The E-AMDAR Programme has conducted their own field experiment in Germany.  There are three Lufthansa Airbus A319 with the WVSS II sensor, operating since December 2006.  After two months of operation, one of the sensors drifted to an extreme dry bias and it was exchanged in June 2007.  The other units are working constantly, both have slightly dry biases.  A re-engineering and ideally some modifications will have to be done with the humidity sensor.

5.4
Efforts continue to determine the time / space variability of low-level atmospheric moisture by assessing the temporal characteristics of the AERI data sets using time series analysis and then relating the results to important weather events in the area.  The United States of America is currently planning on conducting another short-field program for 2008, after a final set of engineering changes has been implemented for the UPS aircraft.
5.5
In December 2007, the WMO AMDAR Panel visited SSI, the manufacturer of the WVSSII water vapour sensor to discuss some technical issues relating to the functionality and design of the WVSSII sensor.  A meeting has taken place between the WMO AMDAR Panel, E-AMDAR and the manufacture in mid-June 2008 at the SSI facilities in California, USA to resolve outstanding issues.
6.
Data Exchange, Monitoring and Quality Control
6.1
Substantial progress has been made in the area of data monitoring and quality control.  
All monitoring centres have made substantial improvements to their AMDAR data quality monitoring systems.  Particular attention has been given to presenting the results so that they are more useful to programme operators.

7.
Training
7.1
A technical two and half day workshop was held in Bucharest, Romania in November 2007 with 8 participating countries from Central and Eastern Europe.  Workshops have been formally requested by Malaysia (now scheduled in the week before the 2008 AMDAR Panel Meeting) and India.
8.
Other Matters
8.1 The AMDAR Panel Science Sub-group (SSG) has identified a large work programme to address a wide range of specific issues related to improving data quality.  Major topics include the measurement, reporting, monitoring and quality control of:

· temperature, examining temperature bias and smoothing;

· wind, investigation into the impact of aircraft heading, errors in indicated wind speed and wind speed algorithms;

· altimetry, preparation of a guidance paper;

· humidity, monitoring of the USA and German WVSS-II trials;

· icing, monitor progress of the United States of America and Canadian trials; and,
· turbulence, review operational restrictions applied to the reporting of Eddy Dissipation Rate (EDR).
The SSG has also been tasked with monitoring and assisting with the development of alternative AMDAR systems, targeting, optimisation programmes, the possibility of incorporating atmospheric chemistry and where possible assist with impact studies.  It also will initiate the update of the AMDAR Reference Manual (WMO-No. 958) and the ARINC 620V4 Supp. 5 Software Specifications.
8.2
The Chairperson of the AMDAR Panel Training Sub-group (TSG) is also a member of the CAeM Expert Team for Education and Training (ET/ET).  An action that came from the inaugural meeting in Pretoria, South Africa in April is to promote the ET / ET training website to the aeronautical focal points in RA-IV.  This includes a request to the RA-IV nations to provide aviation training examples and weather case studies for inclusion on the ET / ET training page.  At the last TSG- meeting (Langen, Germany, 12 November 2007), a request was made to the Panel to submit case studies of AMDAR data use in operations from their respective meteorological services.  Such case studies from a variety of locations will make the utility of the data relevant to world-wide users.  Earlier this year, in preparation for an assessment of real-time TAMDAR data by the NWS Alaska Region forecasters, training on aircraft observations in general and on TAMDAR in particular was given.
9.
AMDAR Technical Coordination
9.1 Following the implementation of the WMO Secretariat structure and organization change, a new Aircraft Observation Unit (AIR) was created, within the Observing and Information Systems Department (OBS) and its Observing Systems Division (OSD).  The OSD now has the responsibilities for aeronautical observations.  In this regard, the job description was developed with the agreement of AMDAR Panel Chairperson for the new post “AMDAR Technical Coordinator” within the OSD.  The job description was evaluated and the respective post classified by the external evaluator.  The AMDAR Technical Coordinator will be the Secretariat lead for the Aircraft Observation Unit, with the responsibility for aircraft observations.  The Vacancy Notice for the post of the AMDAR Technical Coordinator was released on 20 May 2008, and closed on 16 June 2008.
10. 
WIGOS Pilot Project for AMDAR
10.1
Ad-hoc Steering Group on the WIGOS Pilot Project for AMDAR held its first session in Geneva, Switzerland, from 2 to 3 July 2008, to address the issues of standardization so that AMDAR can be further integrated into the WIGOS.  Those issues relate to standardization of on-board sensors, generic software solution applicable for all aircraft types, BUFR template for the AMDAR and requirements for new products for VSRF and Nowcasting.  The update will be provided at the meeting.
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