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AIRCRAFT OBSERVATIONS
(Submitted by the WMO Secretariat)
	Summary and purpose of document
This document provides information on the status of aircraft observations as part of the GOS.



Action Proposed

The meeting is invited to note the information contained in this document when considering status of the surface-based components of the GOS.

_____________
AIRCRAFT OBSERVATIONS
Introduction

1. The volume of AMDAR reports disseminated on the GTS has now stabilized following the significant correction that occurred towards the end of 2008 and into early 2009. The current volume of AMDAR reports is now averaging between 220,000 and 230,000 observations per day. Existing AMDAR Programmes in Australia, China, Southern Africa, Republic of Korea, Japan, the United States of America, and Europe are continuing to expand their 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.  
2. The current AMDAR Panel together with ET-AIR will continue to focus on developing closer ties with all aircraft manufactures and related industries to assist with the development of a standardized software solution for AMDAR for all aircraft makes and models, including the Airlines Electronic Engineers Committee (AEEC), Radio Technical Commission for Aeronautics (RTCA)/European Organization for Civil Aviation Equipment (EUROCAE).

3. NMHSs which have expressed an interest, or are currently working towards implementing their own AMDAR Programme include: Malaysia, Singapore and Slovenia, while EUMETNET-AMDAR (E-AMDAR) programme 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.
Aircraft based Water Vapour Measurements
4. There still exists the need for a reliable aircraft based water vapour sensor that has the capabilities of providing real-time operational representative humidity data at all levels of the atmosphere. The AMDAR community has identified this development as one of major project developments and is regarded as one of the highest priority project for the AMDAR Panel’s Science and Technology Sub-Group.
5. Spectra Sensor Inc. (SSI) continues to undertake further development of a compact water vapour sensor, the WVSS-II humidity sensor. The WVSS-II directly measures mixing ratio rather than relative humidity by measuring the absorption of light within a predefined path length. The sensor system technology was originally designed for use within the oil and gas industry and was later redesigned by the manufacturer to suite commercial aircraft following interest from the meteorological and aviation community.
6. As part of a contract with ARINC (Aviation telecommunications provider) and SSI the USA AMDAR Programme is currently installing WVSS-IIv3 sensors on 31 Southwest Airlines B737 aircraft and upgrading 25 United Parcel Service (UPS) B757 aircraft. To date, the preliminary assessment of performance of the WVSSII‑v3 sensor installed on 10 B757 UPS aircraft has generally been of a good quality. It is expected that a final report from the USA AMDAR programme on the performance of the latest version of the WVSS-II (version 3) will be completed towards the end of 2010. The latest version of the WVSS-II sensor has undergone extensive testing in the Deutscher Wetterdienst Climate Chamber in the Meteorological Observatory, Lindenberg, Germany during September 2009. The test report found that sensitivity of the WVSS‑IIv3 touches the upper Troposphere or lower Stratosphere.  Additional chamber testing of the WVSS-II was conducted at the NOAA Upper-Air test Facility in Sterling, Virginia. These tests and their feedback have resulted in improved pressure/temperature fitting algorithm of the WVSS-II and independent validation of DWD chamber results. Current testing in the USA will follow previous objectives to that of previous test of the WVSS-II sensor which are to: 
· Re-validate the results from previous field tests;
· Assess the overall performance of WVSS-II sensor modifications to address the problems previously observed in earlier model sensors; and
· Test the reliability of the data.

7. As part of the overall strategy of validation of the WVSS-II water vapour sensor the USA AMDAR Programme will be seeking to have the WVSSII-v3 flown on a NOAA P-3 research aircraft towards the end 2010 with the WVSS-II tested against other reference humidity sensors. The E‑AMDAR Programme is also planning to install a WVSS-II water vapour sensor on a European based research aircraft, this installation is also scheduled to be completed towards the end of 2010 or early 2011.
8. It is expected that following the USA and European-based evaluation trials, the latest version of the sensor will be installed on additional aircraft in the USA and Europe with Australia, New Zealand and South Africa joining the WVSS-II installation programme that will enhance their AMDAR capabilities to better meet their observing requirements. 

Tropospheric Airborne Data Reporting (TAMDAR)
9. The TAMDAR sensor suite was designed by NASA to address aviation safety issues related primarily to weather hazards for general aviation and regional commercial aircraft operators.  The initial development was funded by the NASA Aviation Safety Programme, and later supported by the Federal Aviation Administration (FAA), and AirDat, LLC. The TAMDAR programme objective was to provide two-way communication for these aircraft, enhance pilot situational awareness and to use the communications infrastructure to collect a full suite of meteorological parameters in support of aviation weather applications. The primary role of TAMDAR is to gather soundings from regional airports and at cruise level, typically at 25,000 ft and below. TAMDAR was engineered as a “turn-key system” which addressed a variety of communication and environmental measurement limitations for regional aircraft which otherwise would be unable to participate in an AMDAR Programme. Although, unlike AMDAR, TAMDAR does not use the aircraft existing infrastructure, a major advantage of the AMDAR System, thus, the cost to operate TAMAR is much higher than traditional AMDAR technology. 
10. NOAA has signed a new contract with AirDat for the provision of TAMDAR observations, this contract will conclude on 18 November 2010.  Due to economic considerations the quantity of data to be purchased by the NWS through this contract will be significantly reduced from that of the previous contract. To overcome this consideration a strategy was developed that ensures the data purchased has the best value.
Temperature

11. The AMDAR Panel Science and Technical Sub-Group (STSG) continues its investigation into the evidence that suggests that the temperature bias from some aircraft consist of a number of systematic elements that significantly degrade the data quality of AMDAR reports. As part of the AMDAR Panel’s work plan the STSG will work to identify these elements and the means to eliminate them or correct the algorithms used that could be applied to the reported temperature.  The two main elements are:

· Dependence on aircraft type and model; and

· Various methods employed to smooth the temperature data.

12. E-AMDAR Programme is currently undertaking a more detailed analysis of the first element by attempting to correlate the potential causes, such as probe location, onboard processing by different avionics providers, aircraft type, installed AMDAR software, etc. The National Centre for Environment Predication (NCEP) is also continuing with its investigations having noted a number of unusual correlations with aircraft type and airline. 
13. The AMDAR Panel through the STSG will also use the 8th WMO Intercomparison of Radiosonde being conducted in the Yangjiang, China, from 12 to 31 to better characterize AMDAR profiles from China AMDAR programme aircraft flying in the vicinity of the radiosonde intercomparison site.

Wind

14. 
The STSG will be undertaking an investigation into whether a wind quality flag could be used as more regional aircraft, which generally use less sophisticated instrumentation, and often older aircraft are increasingly being employed by some AMDAR programmes. It has also been demonstrated that some aircraft operating in the Polar Regions pose a significant challenge to quantify the overall quality of the wind data they generate.
15. As part of the AMDAR Panel Work Programme, the STSG is planning on establishing an investigation to determine the extent and impact on errors in aircraft heading and indicated air speed of the various navigation and flight management hardware in a range of operational flight scenarios. The STSG will also create concepts for case studies and monitor the global activities concerning wind quality. 

Icing

16. The STSG is still monitoring the performance of the TAMDAR’s ability to successfully detect layers of Icing Potential. The STSG will continue to work with relevant stakeholders to determine the most appropriate elements and methods for automatically reporting aircraft icing conditions and the operational impact of icing data.

Turbulence

17. The International Civil Aviation Organization (ICAO) had approved Eddy Dissipation Rate (EDR) as the primary method of reporting aircraft or platform-independent turbulence; even though there are several AMDAR programmes that still report Derived Equivalent Vertical Gust (DEVG) as retain preference for the use of vertical accelerometers. This turbulence preference does require platform and configuration specific calibration of values. The AMDAR community will coordinate an independent review of turbulence reporting methods for meteorological and aviation applications.
18. The Federal Aviation Authority (FAA) and Delta Airways are together conducting a number of studies on EDR. As part of an FAA EDR roll out Southwest Airlines will also be installing the EDR algorithm for flight safety purposes, triggered by turbulence events.
AMDAR Data Optimization

19. The development and refining of the E-AMDAR data optimization 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 Optimization 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 USA AMDAR Programme has previously conducted an investigation into data optimization for the their 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.
Other systems
20. The WMO AMDAR Panel and ET-AIR are currently working with the Integration of routine Aircraft measurements into a Global Observing System for Aerosols (IAGOS) Project. The IAGOS Project will measure and disseminate in real-time observations in the Upper-Troposphere and Lower-Stratosphere which are critical to improving the scientific understanding of chemistry-climate interactions, particularly those associated with the roles of clouds, aerosols and chemical composition. This information is essential for improving the knowledge related to predictions of global climate change and for the assessment of surface air pollution, including the influence of aviation impacts and of emissions from other parts of the world on Europe. The system pursues the preparation of a distributed infrastructure for observations of atmospheric composition, aerosols, clouds and contrails on the global scale from commercial in-service aircraft.

21. The AMDAR Panel assisted with the development of the BUFR Template for IAGOS reports to assist the ground processing system accept IAGOS reports, the BUFR Template for IAGOS reports was approved at the last IPET-DRC. At the Joint meeting of the AMDAR Panel and the Expert on Aircraft Observations (ET-AIR) it noted that in order for IAGOS to be considered an operational platform rather than a purely research system it would need to integrate into a Technical Commission such as CBS, using a similar approach to that of AMDAR’s integration into CBS. IAGOSs integration would require updating some of WMO Regulatory Material and developing a data sharing policy and a decision as to who would be the primary holders of the IAGOS data.
