PAGE  
ET-AIR-1 and AMDAR Panel-12/Doc. 3.4.1(14), p. 5

	WORLD METEOROLOGICAL ORGANIZATION

_____________________________

Joint meeting:

CBS Expert Team on Aircraft Based Observations 

(First Session)

and

AMDAR Panel
(twelfth session)
(Toulouse, France, 16-19 November 2009)
	
	ET-AIR-1 and AMDAR Panel-12/Doc. 3.4.1(14)

(29.IX.2009)

__________

ITEM: 3.4

Original:  ENGLISH ONLY


amdar implementation

Status Reports on National and Regional AMDAR Programmes

Established AMDAR Programmes

Status Report of the USA AMDAR Programme

(Submitted by the USA)

	Summary and Purpose of Document

This document presents the USA AMDAR Programme activities and plans.




ACTION PROPOSED

The Panel is invited to note the information contained in this document.
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1.
National Weather Service (NWS) Alaska Region TAMDAR Assessment:

· One year evaluation period concluded in January 2009.

· TAMDAR data (provided by AirDat, LLC) were collected from Peninsula Airways (PenAir) SAAB 340 aircraft flying to destinations in southwest Alaska, the Alaska Peninsula and Pribilof islands.  Also, data from flights to northwest Alaska and the North Slope were included in the assessment.

· These data were received and evaluated at National Weather Service (NWS) Weather Forecast Offices (WFO) in Anchorage and Fairbanks, the Alaska Aviation Weather Unit (AAWU) and the Anchorage Center Weather Service Unit (CWSU).

· Also data were provided to the National Centers for Environmental Prediction (NCEP), as input to the Weather Research and Forecasting (WRF) models.


Numerous case studies were developed during the assessment.  These studies demonstrated the value and utility of the data.  With few upper air soundings around the state, TAMDAR soundings proved valuable in many varied meteorological situations.  In summary

· WFO Anchorage was able to use the data at many of their Terminal Aerodrome Forecast (TAF) sites to assist in the detection and forecasting of low level wind shear (LLWS).  This is especially useful in the Anchorage area for flights in and out of Ted Stevens International Airport, where frequent LLWS conditions occur.  Another important use of the data was for winter precipitation forecasting, noting the changing air mass between upper air soundings.

· For the AAWU they've been finding the TAMDAR EDR and ice data very useful during the winter months in verifying turbulence and icing guidance.  In many cases this is the only data they receive.   In one event in late December, EDR values reported by the Pen Air flight to Aniak confirmed a region of moderate turbulence forecasted by the GTG guidance around FL200.  

· At the CWSU, forecasters access TAMDAR to check depth/strength of easterly winds in ANC and determine whether we will have LLWS, more wind than precipitation, or less wind and more precipitation.  It can be such a delicate operation.  Temperature, relative humidity, and winds are their biggest interest.

· WFO Fairbanks had few opportunities to view the data, as the Penair flights to the North Slope of Alaska were few and far between, and also generally un-scheduled.  They were able to utilize a couple of flights during the warm season to enhance available data for thunderstorm potential.


All offices look forward to the expansion of the TAMDAR sensors, especially in southeast Alaska where no other data are available.  Also, it would be desirable to have the data displayed on the Advanced Weather Information Processing System (AWIPS).  The data available by means of the AirDat web site are comprehensive.  However, shift duties and other factors can limit the forecaster’s ability to switch workstations to view the data.


All forecasters who were able to use the TAMDAR data found it extremely useful in forecasting and verifying some of Alaska’s more challenging weather phenomena, and they look forward to more aircraft being fitted with the instrumentation.

2.
TAMDAR Contract:

NOAA has signed a new contract with AirDat for the provision of TAMDAR observations.  This contract runs through November 18, 2010.  Due to economic considerations for both the government and AirDat, the amount of data to be purchased will be significantly reduced from that of the previous contract.  Facing this situation, a strategy has been developed to ensure the data purchased has the best value.


The strategy calls for:

· Data collected at airports that do not have ancillary sources of vertical profile observations, e.g., MDCRS sites, NOAA wind profiler sites, radiosonde locations.

· Selected airports with a history of frequent TAMDAR flights.

· A focus on areas familiar with TAMDAR data, such as those NWS WFOs that participated in the Great Lakes Field Experiment and Alaska NWS offices who had just completed a TAMDAR assessment.

· Only ascent profiles

· No more than 1 sounding from a site within a 2-hour period.

· The data to extend from the surface to at least 7500 ft AGL to qualify as a valid sounding.

· No more than a total of 84 soundings per day divided between maxima of 65 profiles daily from CONUS locations and 19 soundings per day at Alaskan airports.

3.
NOAA Global Systems Division (GSD) Activities:


During the past year, GSD continued work on ingesting aircraft observations into the numerical prediction models and assessing the impact of these data.  Important points include:

· TAMDAR data from three fleets are now being ingested into NWS operational models. The three fleets are Mesaba, which flies in the North-Central US; Chautauqua, which flies in the US Gulf Coast and Eastern US; and PenAir, which flies in Alaska.
· TAMDAR data from Horizon Airlines, which flies in the US West Coast are being [or rather, will be by the time of the panel meeting] ingested into the development RUC model run at GSD.
· A paper, "Evaluation of Regional Aircraft Observations using TAMDAR" by Moninger et al. has been provisionally accepted for publication in the American Meteorological Society’s journal, "Weather and Forecasting".  The paper concludes that "TAMDAR improves 3-h RUC forecasts in the region and altitude range in which TAMDAR flies," and provides detailed breakdowns of the specific improvements in temperature, humidity, and wind forecasts.
· A paper, "Relative short-range forecast impact from aircraft, profiler, radiosonde, VAD, GPS-PW, METAR and mesonet observations via the RUC hourly assimilation cycle" by Benjamin et al. has been provisionally accepted for publication in the American Meteorological Society’s journal, "Monthly Weather Review".  The paper concludes that "Overall, aircraft data were found to have the most impact on reducing error in short-range forecasts over the US from the lower stratosphere down to the surface, but they are strongly and necessarily augmented by other observing systems."
In addition to the GSD AMDAR activities related to model performance, work also focused on the web display of aircraft data.  Highlights include:

· The AMDAR display at http://amdar.noaa.gov/java/, features a 'simple' version of the SkewT, to go with the regular SkewT and the Tephigram.  It’s a SkewT, but without all the background lines (adiabats, etc.).  It was done at the request of the dispatch manager at an airline, who said that some of his dispatchers were a bit intimidated by the complexity of the traditional SkewT diagram.  The manager has indicated the new simpler display (accessible from the regular SkewT by a button) is better for their needs. 

· Another update is that Japanese data have been added to the display.  A changed format a few years ago caused the data to be lost.  This has been remedied and the Japanese data are accessible.

· The 'demonstration' display, at http://amdar.noaa.gov/demo_java/ now shows all archival AMDAR data (including all TAMDAR and EDR data) back to July 2001.   Since these data are freely available to the public, the display does not show data more recent than 48 hours.

· Also, on the real-time page (http://amdar.noaa.gov/java/) all archival data (i.e., older than 48 hours) are available to all authorized users of the page. This includes TAMDAR data and EDR data, for which the real time data have additional restrictions.

· GSD staff responded to several international requests for information about GSD's display of AMDAR data at http://amdar.noaa.gov/.

4.
NWS AMDAR Training:

· NWS aviation training now includes AMDAR data not only in aviation training modules, but also in the Warning Event Simulator (WES) case studies. WES case studies are an important component of the second Distance Learning Aviation Course (DLAC2), Producing Customer-Focused TAFs.  Both are excellent ways to demonstrate to meteorologists the applications and value of AMDAR data in their warnings and forecasts.

· AMDAR data proved useful in determining the cause for the Continental 1404 accident at Denver (aircraft blown off runway).

· TAMDAR data proved to be useful in determining the cause of the Continental  3407 accident in Buffalo (icing). 

5.
AMDAR Data Quality:

· Aircraft data monitoring at NCEP showed that the Australian AMDAR have groups of reports with wrong locations similar to the previously discovered problem with South African AMDAR data

· All NWP centers have QC problems dealing with these groups with wrong locations 

· Dean Lockett from the Australian Bureau of Meteorology is working on a fix.

· NCEP has tested this data using Pat Pauley’s  Naval Research Lab aircraft QC code and found it helpful but it needs to use a bigger time-window as well as improvements to handle the above group errors

· We are sharing ideas on aircraft temperature bias correction with the ECMWF

6.
Turbulence:

· Completed implementation of EDR Turbulence Detection Algorithm on Delta Airlines 737NG fleet (~80 aircraft):
· Initiated yearlong FAA-DAL Proof-of-Concept Demonstration to document improvements to NAS capacity and airline safety and fuel efficiency.

· The EDR algorithm has been implemented on 6 B-737s at Southwest Airlines. Honeywell has a November deadline to complete some remaining software work, and fleet-wide implementation (~340 B-737-700s) will begin in FY10.

· EDR  (older accelerometer-based algorithm) is installed on 100 B-737s and 100 B-757s at United Airlines. Upgrade to the newer winds-based algorithm is on hold due to UAL's delay of avionics box upgrades.

7.
WVSS-II Contract:

· Work in the ARINC/SpectraSensors Inc (SSI) Water Vapor Sensing System (WVSSII-v3) contract, awarded in 2007, continued through 2009.  This contract requires 31 WVSS-II sensors to be installed on Southwest Airlines (SWA) B-737 aircraft and 25 WVSS-II sensors fitted on United Parcel Service B-757 aircraft.  The sensor was redesigned to improve seals and sample chamber thermal integrity and recertified for flight.  As of November 2, 2009, 14 of 25 WVSSII units previously installed on existing United Parcel Service B-757 have been replaced with the WVSSII-v3 unit.  The 31 WVSSII-v3 B-737 installations are expected to commence in December 2009, and be completed by April 2010.  Preliminary data from the VWSSII-v3 units looks generally good.  However, 2 of these units are showing anomalies and have been identified for swap-out and assessment at SSI.  The 31 WVSSII-v3 units will be installed on Southwest Airlines B-737-300 aircraft commencing in December 2009 with an estimated completion date of March 2010.  
· Chamber testing of the WVSSII-v3 has been completed by the Deutscher Wetterdienst, Climate Chamber of the Meteorological Observatory, Lindenberg, Germany, in September 2009, with Axel Hoff serving as Principle Investigator.  The U.S. is grateful for DWD’s contribution to assessing the WVSSII.  The DWD report based on these tests concluded “the sensitivity of the WVSS-II touches the upper Troposphere or lower Stratosphere.” See attachment 1 for DWD test report.
· Additional chamber testing on-going since June 2008 is being conducted against the WVSS-v3 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 WVSSII-v3 and independent validation of DWD chamber results.  Formal test results will be circulated with the AMDAR Panel as they are available.
· The U.S. AMDAR Program will seek to have the WVSSII-v3 flown on NOAA P-3 research aircraft in the winter/spring 2010 to be tested during flight against other reference sensors.  
· NOAA will be soliciting SBIR Phase I proposals to extend WVSS sensitivity to water vapor from a minimum threshold of 100 ppmv to 2.8 ppmv to support operational and climate applications.  It is possible to extend the WVSS sensitive to this level through a combination of techniques including extending the path length of the sample chamber or using a laser with a frequency that is within a more strong water vapor channel.  Award of proposals received from this solicitation is expected in spring 2010.
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