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1. WVSS-II Contract Activities:

Twenty-five WVSS-II units have been installed on UPS aircraft and four WVSS-II installed on SWA aircraft are operating normally.  Data from these UPS and SWA sensors will be provided to NOAA through June 2014.

A new contract was awarded to ARINC on June 21, 2010 and calls for an additional 18 WVSS-II to be installed on SWA B-737 aircraft.  2 spare units will be built and installed as needed.

The new contract also has an option for purchasing WVSS-II data for an additional 3 years.

2.
WVSS-II Studies:

Results from the Cooperative Institute for Meteorological Satellite Studies (CIMSS) University of Wisconsin-Madison (UW) 2009 2010 intercomparison studies with rawinondes show that the re-engineered WVSS-II systems appear generally to meet WMO observing requirements across all specific humidity (SH) and relative humidity (RH) ranges and in both ascent and descent phases of flight.
i. WVSS-II SH observations match the rawinsonde data very closely, with random differences ranging from 0.2 to 0.6 g/kg at all levels.
ii. The slight moist bias observed (0.1 to 0.4 g/kg) should be correctable in post-processing.

Intercomparison within the WVSS-II data set observations made within 15 minutes, 60 km distance and 55 m altitude showed moisture variability of less than 0.2 g/kg, exceeding the performance of most, if not all, other operational data sets.
3.
TAMDAR Activities:

A data thinning strategy developed in 2009 was amended this year.  This was necessary because the thinning strategy was too restrictive and AirDat, LLC could not provide all the data called for under the terms of the contract.  Rather than revise the strategy, the solution was to add soundings from Alaska and six CONUS airports totalling an average of an additional 28 soundings daily.
4.
AMDAR Training:

In the 2nd Distance Learning Aviation Course (DLAC2), Producing Customer-Focused TAFs, AMDAR data continue to play an important role in working case studies which are designed to reinforce the subject matter taught in the training modules.   Details can be found in the report of the Training Sub-Group.
5.
AMDAR Data Monitoring / QC:


With the help of aircraft diagnostics in place at NCEP, the group tracking error problem with Australian AMDAR data was solved.  
6.
AMDAR Forecast Applications:


To support the proposed AMDAR Workshop in Mexico, examples of how AMDAR data can be used to improve Mexican TAFs have been developed.  Here too, details are included in the training sub-group report.
7.
AMDAR Outreach Activities:

At the 2010 Experimental Aircraft Association’s (EAA) AirVenture, the National Weather Service (NWS) promoted AMDAR activities at its exhibit.  An AMDAR poster was displayed at the NWS booth.   The poster prompted discussions with many visitors about the AMDAR program including the WVSS-II program.  Most had little knowledge of AMDAR, but after hearing about the program, without exception they thought it is a good idea and a worthwhile project to continue.

8.
Turbulence Activities:
Eddy Dissipation Rate (EDR) algorithm now is deployed and operational on ~100 United Airlines 757s and ~80 737s at Delta Airlines (DAL).  Southwest Airlines (SWA) began deployment on their 737 fleet in 2010, and currently they are running the software in test mode on 10 aircraft.
9.
Global Systems Division (GSD) Activities:

GSD AMDAR processing software has been  transitioned into NWS operations via the GSD-developed Meteorological Assimilation Data Ingest System (MADIS).
10.
GSD Website Activities:

The number of data points in a sounding has been increased from 50 to 100 to accommodate the new higher resolution WVSS-II soundings.
Japanese data now properly are considered as AMDAR, rather than E-AMDAR, observations and as such, are selectable in the select frame window.
11. AMDAR Turbulence Activities:
Eddy Dissipation Rate (EDR) algorithm now deployed and operational on ~100 757s at United Airlines (UAL) and ~80 737s at Delta Airlines (DAL).  Southwest Airlines (SWA) began installation on their 737 fleet this past year, and they currently are running the software in test mode on 10 aircraft.
12.
Global Systems Division (GSD) AMDAR Activities:
Processing software developed at GSD to ingest, quality control, integrate, distribute and display aircraft observations from AMDAR, MDCRS, and TAMDAR observations is being transitioned into NWS operations via the GSD-developed Meteorological Assimilation Data Ingest System (MADIS).
13.
GSD Website AMDAR Activities:
The number of data points in a sounding has been increased from 50 to 100 to accommodate the new higher resolution WVSS-II soundings.
WVSS-II quality flags higher than Category 3 now are passed through for display in the ‘track’ window of the web site.  This information can be accessed by right-clicking on a particular flight track.
PROGRESS / ACTIVITY REPORT
1.
WVSS-II CONTRACT

Current Status:

Existing Contract Status:

1.1 This contract, awarded to ARINC in June 2007, has Southwest Airlines (SWA), SpectraSensors, Inc. (SSI) and The Drake Group, Inc. as subcontractors.  Under the contract terms, 31 WVSS-II sensors are to be installed on SWA B-737 aircraft and 25 WVSS-II sensors retrofitted on United Parcel Service (UPS) B-757 aircraft.

1.2 To date, all 25 UPS aircraft have been retrofitted with WVSS-IIv3 with 24 of the 25 units currently operational.
1.3 Five of the 31 WVSS-IIv3 units have been installed on SWA aircraft and all are operating normally.

1.4 Additionally, data from these UPS and SWA sensors will be provided to NOAA through June 2014.

New Contract Status:

1.5 The new contract was awarded to ARINC on June 21, 2010 and calls for an additional 18 WVSS-IIv3 to be installed on SWA B-737 aircraft.  2 spare units will be built and installed as needed. 

1.6 The new contract was awarded to ARINC on June 21, 2010 and calls for an additional 18 WVSS-IIv3 to be installed on SWA B-737 aircraft.  2 spare units will be built and installed as needed.

1.7 The installation of these follow-on units will commence upon the completion of the original 31 units under the last contract.

1.8 The contract calls for data from these 18 units be provided to NOAA for 1 year with options to extend the data for an additional 2 years.

1.9 The contract also has an option for installing another 18 WVSS-IIv3 on SWA B-737 aircraft and purchasing their data for an additional 3 years.

Future Plans:

1.10 The budget situation and any WVSS-II price changes ultimately will be the determining factor on the rate units will be purchased and installed.
2.
WVSS-II INTERCOMPARISON STUDIES
2.1
Background:

The Cooperative Institute for Meteorological Satellite Studies (CIMSS) University of Wisconsin-Madison (UW) has performed intercomparison analyses of the co-located rawinsonde and WVSS-II observations taken on evenings during fall 2009 and spring and summer 2010 at Rockford IL (RFD).  Rawinsonde observations were taken using Vaisala model RS-92 instruments with new humidity sensors.  The observations were made at approximately 3-hourly intervals, immediately before, after and between periods when UPS-757 aircraft equipped with the WVSS-II instruments landed and departed.  Unlike previous intercomparisons, the following analysis was conducted using all available data from all aircraft, excluding those with known engineering failures.
2.2
Development and other Activities:    
Results:
Direct Data Intercomparison:   Subjective comparisons between the aircraft and rawinsonde observations provide a direct means of comparing the data from WVSS-II equipped aircraft to individual rawinsonde reports.  The majority of both ascent and descent data showed very similar vertical structures to the rawinsonde data.  This was especially true in the lowest 300hPa of the atmosphere where all aircraft were flying essentially along the same paths and close to the rawinsonde launch site.  The agreement between successive (and independent) WVSS-II soundings provides confidence in the accuracy of and consistency between the individual WVSS-II observations.
The WVSS-II moisture data comparisons to individual rawinsonde Specific Humidity (SH) reports were generally within ±0.5 g/kg, including across the moisture inversion.  In many aircraft ascents, however, the temperature profiles showed notable warm Biases.  Although ascending reports dominated the co-located data sets, the fit and consistency between descending reports was also very good, including across inversions in a very moist environment.  Unlike the ascending observations, the descent moisture data in general show a slight moist Bias and a smaller warm Bias.  In general, the WVSS-II observations fell well within the bounding rawinsonde data.
Overall, the ascent data exhibit a positive SH Bias of 0.19 g/kg (systematic difference), with a Standard Deviation (StDev – random difference) of 0.91 g/kg.  In middle/lower moisture ranges, the Bias increases slightly to .21 g/kg, while the StDev decreases to .56 g/kg.  The SH data from descending aircraft show a slightly smaller Bias (+0.09 g/kg) and random difference (StDev of 0.85 g/kg), compared with +0.25 g/kg Bias and 0.91 g/kg StDev for ascending reports.  The fact that multiple aircraft showed these same behaviors points both to good consistency between the aircraft reports and to the possibility that the rawinsonde data taken at 3 hourly intervals may not have been fully representative of the small-scale moisture structures observed by the WVSS-II aircraft.   The WVSS-II and rawinsonde SH reports also displayed consistent variations across the full range of rawinsonde RH observations.

Statistical Assessment:  Summary statistics were calculated over the entire test period comparing all aircraft observations (ascent and descent) to the nearest rawinsonde observation.   For these calculations, an additional set of criteria were used to limit the temporal difference in Relative Humidity (RH) between successive reports.  The RH temporal difference was to be <7% and vertical differences between adjacent vertical levels to be <10%.  The effect of this was to eliminate both the effects of scattered clouds that could have been along the rawinsonde trajectory and to eliminate cases where shallow banks of moisture and fronts were moving vertical during the test period.

The best agreement appears in the lowest 200 hPa, where RH Biases are very small and random differences are on the order of 5%.  Above 800 hPa, the random error increases to more than 10% and a slight positive Bias forms.  These differences decrease again to near-surface values above 700 hPa, but with a second spike in both Bias and StDev differences above 650 hPa.  When the effects of the temperature Biases are removed from the RH data by using rawinsonde temperature in both the WVSS-II and rawinsonde calculations, the Random Error (StDev) remains essentially unchanged but the Biases increases from +5% near the surface to about +10% at several higher levels.  This should not present a major problem in applications since the effect of these systematic errors can be removed if the VWSS-II aircraft data (both SH and temperature) are monitored regularly.
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Figure 1 – Left - Plots of SH comparison statistics between co-located observations from WVSS-II and rawinsonde data taken for all 2009-2010 intercomparison periods at Rockford, IL (Bias, °C - red; RMS, °C - black; StDev,  °C - blue).  Right - Number of observations intercomparisons used (black, mean distance between reports (km, red) and mean time difference between reports (Min., blue).  Shading area indicates ± 1 RMS of variations (scaled to 1 hour time interval) observed between all approximately 3-hourly rawinsonde pairs used.
Profiles of differences in SH (the variable reported by the WVSS-II instrument) are shown in Fig. 1.  These results also show positive Biases at all levels, ranging from 0.1 to 0.4 g/kg.  Again, this systematic behavior of the instrument can readily be removed and modified over time if the instrument performance is monitored against a calibrated standard on a regular basis.  More importantly, however, the random difference between the WVSS-II and rawinsonde moisture observations ranges between 0.2 and 0.6 g/kg at all levels except near 600 hPa, where the number of intercomparisons and average time/space separation between the 2 observing systems increases.  This performance is well with WMO standards for both global and mesoscale applications.
As another measure of the robustness of the WVSS-II observation, intercomparisons were computed between WVSS-II observation pairs made within specific time, height and spatial limits.  The results presented in Fig 2. indicate both that the variability increases systematically with both time and space separation, and more importantly, that WVSS-II observations taken within 15 minutes, 20 km and 55 m altitude of each other agreed to within better than 0.2 g/kg.  Even using the longer 1 hour and 60 km limits (periods comparable to those used in the rawinsonde-to-WVSS-II comparisons), the variability is <0.4 g/kg.  The fact that this figure is much lower than that obtained in the rawinsonde-to-WVSS-II comparisons, indicates that a substantial portion of the difference detected in the multiple instrument intercomparisons may have been due to errors in the rawinsonde reports.
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Figure 2 – Variability (RMS) of Specific Humidity observations between nearby WVSS-II observations by time difference and range interval for all levels from the surface to 5km throughout the full intercomparison period
Summary:  When the large match-up differences that are probably due to small-scale natural variability are excluded, the re-engineered WVSS-II systems appear to meet WMO observing requirements across all SH ranges and in both ascent and descent.  The engineering changes made to the WVSS-II since 2008 seem to have alleviated the problems with descent data seen in earlier tests.

Overall, the WVSS-II SH observations match the rawinsonde data very closely, with random differences ranging from 0.2 to 0.6 g/kg at all levels, well within WMO recommendations.  Although the data show a slight moist Bias (ranging from 0.1 to 0.4 g/kg), the Bias should be correctable in post-processing if the WVSS-II data are monitored regularly.  Intercomparison within the WVSS-II data set observations made within 15 minutes, 60 km distance and 55 m altitude showed variability of less than 0.2 g/kg, exceeding the performance of most, if not all, other operational data sets.
2.3
Future Plans:

Supplementary analyses are underway to further enhance and clarify the results presented here.  Among others, these analyses are planned to include:
a. Interpolating the two rawinsonde reports bounding the WVSS-II observations to the WVSS-II observations should remove large scale, systematic advection processes that could bias the comparisons.
b. Adjusting distance criteria used in filtering the WVSS-II data to be more consistent with the parcel displacement distance expected from the mean winds observed during the test period.
c. Adding wind observation variability limits to the statistical analysis process to provide an independent standard for identifying periods of low and high natural atmospheric variability.
2. TAMDAR CONTRACT
Current Status:

Under the pricing structure of the current TAMDAR contract with AirDat, LLC, NOAA could not afford to buy all the data available.  A data thinning strategy was devised in 2009 to allow us to obtain data that were of the most value for the price.  This strategy was too restrictive and AirDat could not deliver the full amount of data NOAA could buy under the contract terms.  Rather than modifying the strategy, this situation was remedied by adding an average of 28 "qualified"* soundings daily to the soundings already received.  The data thinning strategy was revised as follows.

For Alaska, include all current qualified soundings from PenAir flights - this adds an average of 4 soundings daily.
For CONUS, add profiles from:
· CLE (Cleveland, OH) - this adds an average of 6 soundings daily
· IND (Indianapolis, IN) - this adds an average of 4 soundings daily
· BUF (Buffalo, NY) - this adds an average of 3 soundings daily
· CVG (Covington, KY) - this adds an average of 5 soundings daily
· LEX (Lexington, KY) - this adds an average of 3 soundings daily
· SBN (South Bend, IN) - this adds an average of 3 soundings daily
Data from these additional locations will be provided at no additional cost and will allow us to buy the amount of data the contract stipulates.

*   "qualified" is defined in the data thinning strategy
Future Plans:
All future plans for purchasing TAMDAR data are budget/pricing dependent.  Under current conditions, NOAA likely will continue to make the PenAir TAMDAR data available to our Alaska offices.  With the current contract ending in November 2010, decisions will be made in the near future.

4.
NCEP DATA MONITORING / QUALITY CONTROL
Current Status:

Because of aircraft diagnostics in place at NCEP and the good work by Dean Lockett, the group tracking error problem with Australian AMDAR data has been solved.  South Africa is working on a similar fix for its data.

Future Plans:

Approximately two dozen latitude and longitude pairs of AIREP points assigned incorrect latitude and longitude coordinates have been discovered.  This is due to faulty positioning at waypoint names.  Work to solve this problem continues with the NWS Telecommunications Gateway and the Air Force Weather Agency and it is expected that these errors will be corrected in the next few months.  As the waypoint dictionaries and software logic are updated, more AIREPS will be decoded. 

5.
FORECAST APPLICATIONS
Current Status:

Rich Mamrosh (Green Bay, WI WFO) made a presentation, entitled “Applications of ACARS Data for the GA Pilot”, at the Chicago Aviation Weather Workshop/Forum on March 27, 2010 at Lewis University, Romeoville, Illinois.

Development and other Activities:
Rich Mamrosh is also collaborating with NOAA Air Resources Laboratory to improve the online interface allowing forecasters to enter AMDAR data into the HYSPLIT dispersion model.

6.
USA AMDAR OUTREACH

Current Status:


At the 2010 Experimental Aircraft Association’s (EAA) AirVenture, the National Weather Service (NWS) promoted AMDAR activities at its exhibit.  An AMDAR poster (Figure 1) was displayed at the NWS booth.  Al Homans, Senior Manager for Aviation Ground Applications and AMDAR Program Manager at ARINC, designed the poster and attended AirVenture to support the program.
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Figure 1.  AMDAR Poster

Al, Rich Mamrosh (NWS Weather Forecast Office in Green Bay, WI) and I spoke with numerous visitors about the AMDAR program and how the data play an important role both in NWP and forecast/watch/warning issuance.  Many of the people with whom we spoke had little knowledge of AMDAR, but after hearing about the program, without exception they thought it is a good idea and a worthwhile project to continue.

We talked about the missing element in the AMDAR data being a water vapor sensing capability and how NWS is addressing this through the WVSS-2 program.

More information about the NWS exhibit at AirVenture can be found at http://www.airventure.org/attractions/federal_pavilion.html.
Future Plans:
I hope to continue to have the AMDAR poster on display and will welcome Al Homan’s participation at future AirVentures. As we did at the 2009 AirVenture, I plan to have an actual WVSS-2 unit (including air sampler, hoses and SEB) and a TAMDAR poster for display at the booth. It is my intent to work with the AMDAR Panel/ET-AIR to establish an AMDAR outreach program. 

7.
TURBULENCE

Current Status:

Eddy Dissipation Rate (EDR) algorithm now is deployed and operational on ~100 757s at United Airlines (UAL) and ~80 737s at Delta Airlines (DAL).  Southwest Airlines (SWA) began deployment on their 737 fleet this past year, and they currently are running the software in test mode on 10 aircraft.

EDR Proof of Concept Demonstration is on-going at DAL Flight Operations Center.  Dispatchers are using a special display of the EDR and the Graphical Turbulence Guidance (GTG2) product for strategic and tactical flight planning.  Preliminary anecdotal data suggests a positive impact on both flight operations and airspace capacity.  The demonstration is scheduled to end this coming winter and a report documenting the results will be published next year.

GTG2 was implemented operationally in the winter of 2010.  Improved version includes EDR data as input and clear air turbulence forecasts for flight levels FL100-450.  

Development and other Activities:
Continued development activities at the National Center for Atmospheric Research (NCAR) focused on three areas:  in situ (EDR) detection of turbulence, forecasts, and remote sensing of turbulence.  The next version of GTG, GTG3, will include forecasts for mountain wave turbulence.  A new product, a graphical turbulence “Nowcast” (GTGN), is also in development and will provide a snapshot of the current turbulent state of the atmosphere for tactical use.  GTGN uses as input the short-term (1-hour) GTG forecasts, supplemented with turbulence reports from various sources, such as EDR, PIREPs, satellite data and radars.  Both GTG3 and GTGN are scheduled for operational implementation in FY13.

Future Plans:
Continued improvements to the GTG product are planned.  These will include forecasts for convectively-induced turbulence, all flight levels (SFC-FL450), and global coverage.

Continue work to deploy EDR onto 767s at DAL and UAL.

8.
GLOBAL SYSTEMS DIVISION (AMDAR)
Background:
Processing software developed at GSD to ingest, quality control, integrate, distribute and display aircraft observations from AMDAR, MDCRS and TAMDAR observations is being transitioned into NWS operations via the GSD-developed Meteorological Assimilation Data Ingest System (MADIS).  

Current Status:


GSD aircraft processing software, including ingest, integration and QC, has been ported to the NWS National Centers for Environmental Prediction's (NCEP's) Central Computing System (CCS).

Development and other Activities:
NWS MADIS system is under testing, with Initial Operating Capability (IOC) currently scheduled for September 30, 2010.

9.
GLOBAL SYSTEMS DIVISION (AMDAR WEB SITE)
Current Status:

The number of data points in a sounding has been increased from 50 to 100 to accommodate the new higher resolution WVSS-II soundings.

WVSS-II quality flags higher than Category 3 now are passed through for display in the ‘track’ window of the web site.  This information can be accessed by right-clicking on a particular flight track.  For poor quality WVSS-II data (QC flag>3), the dewpoint is reported as missing, but the “downlinked RH” is shown in the flight-track window, along with the QC flag.

Turbulence data from Delta Air Lines have been added to the web display using NCAR’s new “body-wind” algorithm for calculating EDR and quality control.  These data are unavailable to air carriers not providing turbulence data.  Currently, this includes all airlines except Delta and United.  However, access is available to other authorized users of the real-time AMDAR data. The Delta data provide a 'heartbeat' every minute that a report of calm (zero) EDR is made, but no wind and temperature information is given.   These flights normally will be depicted as mostly bad or missing data (brown when color coded by altitude).  However, when color coded by EDR (which is displayed automatically when sensor type: “edr” is selected), the data will appear blue.
Japanese data now properly are considered as AMDAR, rather than E-AMDAR, observations and are selectable as such in the select frame.
Negative pressure altitudes in soundings were rounded in the wrong direction, so were reported as 10 ft too low.  This error has been corrected.

Future Plans:
GSD aircraft observation web display software will be ported to NWS MADIS web servers after Initial Operating Capability (IOC) testing is complete.
_________________
