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Upon your request, I have assembled a group of scientists within the Forecast Research Division to serve as a “Tiger Team” to conduct NOAA Profiler Network (NPN) impact studies and arrive at their conclusions before the end of this calendar year.  These studies would complement the studies of profiler impact conducted by Barry Schwartz with the RUC20 model for the period 4 – 15 February 2001.  Those results, for which you were briefed last week, showed < 0.6 m s-1 positive impact using NPN data in 3-h forecasts over the NPN domain, and much smaller impact at the 12-h period.  Even smaller positive impacts were found by NCEP in a different period simulation over the entire CONUS.  It is my deeply held belief that these results, even with appropriate tests of statistical significance, will not convince NWS budget managers that the profiler makes an important contribution to numerical weather forecasts.  More convincing evidence can be obtained by systematically examining the relative impact of the profiler against ACARS and other data on short-range forecasts, and by studying a couple of days from the 11-day period for which the positive impact was largest.  It is extremely important to present a few well-documented, detailed case studies showing that the profiler was critical in obtaining a useful weather forecast with significant societal importance, both subjectively (as with the May 4, 1999 OKC tornado event) and numerically (yet to be shown).

The team that I have assembled will be charged with accomplishing the numerical and case study objectives stated above.  I fully understand the critical time element in completing this mission.  Here are the subtasks, my recommendations for team members, and the labor costs required to achieve these objectives:

1. The 11-day period of 4 – 15 February 2001 will be rerun using separate profiler and ACARS data denial experiments to examine the relative percentage impact of these two data types on the RUC analyses and 3 – 12h forecasts.  This will be used to calibrate the impact of the profiler data at all mandatory pressure levels for height, temperature, winds, and relative humidity.  We will perform tests of statistical significance using rawinsonde data as verification.  Impact of the profiler assimilations will be examined using surface analyses and precipitation fields as verification, as well. 

2. Review the 11-day period for 2 – 4 events that show the greatest anomaly in terms of positive forecast impact using the profiler data.  Examine the overall synoptic situation, determine if there was a significant weather impact on the public or the economy, and set up a procedure for conducting the needed diagnostic analyses for those cases.

3. Contact NWS Scientific Services Division chiefs in the Southern and Central Regions, as well as the Storm Prediction Center, and the Hydrometeorological Prediction Center to find recommended cases for which the profiler data may have been crucial in a critical forecast situation, and for which there was high societal impacts of the weather.  Certainly the OKC tornado event and the East Coast blizzard of 6 January 2000 are possible candidates for more intensive study and numerical simulation.

4. Perform simulations of perhaps two of these high-impact events using the RUC20 model in a data denial mode (profiler vs. no-profiler data). In-depth meteorological interpretation of the impact of the profiler data will be done for these cases.

5. Write NCAR Graphics code to display the raw model fields, forecast difference fields (profiler minus no-profiler forecasts), and analysis increments (analysis minus the 1h forecasts).  Vertical cross sections of differences, kinematic and thermodynamic fields at mandatory pressure levels, and other diagnostic fields will be computed and examined.

6. Develop a web page for display (and archive) of all products.  This code will permit both FSL scientists and interested outside parties to create graphical products “on-the-fly” and display them.  This web site will also contain a document summarizing our results in the form of a Powerpoint presentation.  The results will always be available for viewing by those wishing more information about the impact of the profiler data.

The Tiger Team will be composed of Barry Schwartz (overall coordination, case selection, numerical simulations, interpretation of results, final report), Stan Benjamin and myself (project direction and consulting, diagnostic assistance), Ed Szoke (case selection, dialogue with NWS personnel, synoptic analysis), Brian Jamison (diagnostics computing and graphical display), and Randy Collander (web page development).  My estimate of the total labor is 4 weeks time each for Ed, Brian, and Randy, 2 weeks time each for Stan and myself, and 8 weeks time for Barry, for a total of 22 weeks, or roughly 0.48 FTE ($100K loaded labor including IRA).  It is my understanding that this funding would not be drawn from the base allocation for FRD in FY03, but would instead augment the allocation.  We will start the first 3 tasks immediately, and begin work on the remaining 3 tasks by mid-October when all the team members can be fully available for this project.
