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Weather and Forecast Data Germane to Forecast Accuracy Discussion at System Review 4 August 2003 Case

Lincoln Laboratory archived the Corridor Integrated Weather System (CIWS) and Route Availability Planning Tool (RAPT) products for 4 August along with Flight Explorer flight track and weather data.

Additionally, Lincoln observers participating in the CIWS benefits assessment program were present at ZBW, ZOB, ZID, and ZNY on 4 August and made notes of situations where the CIWS products were used as a part of the process of making dynamic adjustments to the strategic plans (i.e., used in “tactical” TFM).

Below are comments on the weather, RAPT, and flight track data files which are being posted on the CDM WxApplications Web site (and, being sent to some users on CDs).

CIWS (http://www.ll.mit.edu/AviationWeather/CIWSflyer_11.pdf)  products and observer notes

Widespread coverage of largely disorganized thunderstorm cells and clusters throughout the Midwest and Northeast necessitated prolonged dynamic adjustments to the strategic plans based traffic flow management on August 4th.

.

Both the CCFP and two-hour CIWS convective forecasts had difficulty accurately portraying coverage, location, and evolution (both mesoscale and scale of individual cells) of this convective event.  

Our notes indicate that the CIWS forecast were used by ZID to extend the ground stop at CVG at 1900 Z to continue until 2130 Z

The “CCFPcompare” directory contains images comparing 2-hr CCFP with 2-hr CIWS Regional Convective Weather Forecast (RCWF).  

An example of underperformance by both 2-hr forecast products can be

seen in the image, 030804_FcstCompare_valid_19Z.gif (top left: 2-hr RCWF; top right: 2 hr CCFP; bottom images: CIWS NEXRAD VIL (level 1-6) at forecast verification time).

For this forecast period, both CCFP and RCWF failed to adequately predict the true coverage and location of significant convection.  CCFP over warned for regions of low-coverage convection, while the CIWS RCWF, currently lacking a convective initiation prediction capability, under forecast the coverage of significant convection, particularly within ZID airspace.

Some of the other CIWS products were operationally used to dynamically revise the strategic plans on August 4th.  The shorter lead time CIWS forecasts, available every 15 min from 0-2 hours, performed with greater accuracy at shorter forecast time intervals (i.e., 30, 60 min) than at 120 minutes.  

In the directory,”CCFPcompare/ccfp_1hrcompare”, comparisons between 

1-hr RCWF, 2-hr RCWF, 2-hr CCFP, and NEXRAD precipitation at time of verification on August 4-5 suggest that the shorter time-scale forecasts available via CIWS could have been useful for dynamic adjustments to the strategic plans on August 4th.

In the directories, “8-03_images”, “8-04_images”, and “8-05_images”, are figures depicting CIWS echo tops, Growth and Decay trends, and NEXRAD VIL precipitation

with storm motion vectors.  

The Lincoln observer notes indicate that the echo tops product was used by ZBW, ZOB, ZID used to identify opportunities to fly over storms plus assess the severity of thunderstorms, and 

The CIWS growth and decay trending product were utilized by ZBW, ZID and ZOB on the 4th for a number of decisions including decisions on reroute paths

  The CIWS storm motion vectors product was used by ZBW, ZID and ZOB on several occasions on 4 August to determine at a glance the motion of numerous, individual storm cells.  

The storm motion vector product was observed to be exceedingly helpful during the large-scale “disorganized” storm events that occurred August 3-5, where one needs information on movements of seemingly chaotic thunderstorms.

The directory, 030804-demo has movie loops of the CIWS forecasts, that include real-time forecast verification contours and forecast accuracy scores, as well as additional CIWS products such as echo tops, NEXRAD VIL, and growth and decay trends.  These were centered on CVG TRACON during the August 4 storm impact since we were given feedback that handling of the CVG impacts may be a major discussion product.

Route Availability Planning Tool (see http://www.ll.mit.edu/AviationWeather/RAPT_Flyer_rev3.pdf)   archived data 

Folders for both August 4 and August 5 contain a PowerPoint presentation called ‘NYC-Weather-Traffic’ and several RAPT playback movies. Both views integrate weather data with departure and arrival trajectories from ETMS.

NYC-Weather-Traffic contains a sequence of snapshots showing VIL and 30 Kft echo top contours (in red) with New York area arrivals and departures (LGA, EWR, TEB and JFK) from ETMS data overlaid. (Departures are in cyan, arrivals in magenta.)

Flight trajectories are from a 30 minute window, starting 15 minutes before the background weather image and ending 15 minutes after. Flights that departed before the time of the background weather are dim, departures after are bright. Likewise for arrivals: flights that arrived before the time of the background weather are dim, after are bright. 

Departure trajectories extend only to the end of the 30 minute window. Arrival trajectories extend backward to the point when they entered the weather image domain.

The RAPT playback movies animate VIL with ETMS traffic overlaid and the RAPT departure timelines for both EWR and LGA.

RAPT analysis notes for August 4:

The weather was extremely difficult, with vigorous popcorn convection throughout the TRACON and ZNY. The RAPT animations indicate that there may have been missed opportunities to release some departures over J36 and J95 between 2015 and 2115, but overall, there were few missed opportunities for routing of either departures or arrivals.

RAPT analysis notes for August 5:

The weather was characterized by a rather large area of low-intensity convection, with some stronger embedded cells. The weather impacted both the TRACON and ZNY. RAPT guidance was poor in several cases, due to the fact that RAPT does not currently factor echo top heights in relationship to plane altitude into its blockage score. The PowerPoint snapshots indicate that only considering the weather in the RAPT spatial domain, it appears that it would have been possible to start releasing westbound departures much earlier (e.g., about 90 minutes) than occurred in practice, as the weather became more disorganized, cleared the routes and moved out of the TRACON.
