DOT/FAA/NR-91/9

Project Report
ATC-183

Analysis of the Terminal Doppler Weather
Radar Algorithm for Detecting Rotation
Associated with Microbursts

V. C. Coel

25 October 1991
Lincoln Laboratory =
MASSACHUSETTS INSTITUTE OF TECHNOLOGY :’.’:
LEXINGTON, MASSACHUSETTS Q“A

Prepared for the Federal Aviation Administration,
Washington, D.C. 20591

This document is available to the public through
the National Technical Information Service,
Springfield, VA 22161



This document is disseminated under the sponsorship of the Department
of Transportation in the interest of information exchange. The United
States Government assumes no liability for its contents or use thereof.



TECHNICAL REPORT STANDARD TiTLE PAGE

1. 'Report No. 2. Government Accession No.

ATC-183 DOT/FAA/NR-91/9

3. Recipient's Catalog No.

4. Title and Subtitie

Analysis of the Terminal Doppler Weather Radar Algorithm for
Detecting Rotation Associated with Microbursts

5. 'Report Date
25-Ociober 1991

6. “Pérforming Organization Code

7. "Author(s)
Valerie C, Coel

8. Performing Organization Report No.
ATC-183

9, - Performing Qrganization Name and Address

Lintoln Laboratery, MIT
P.O.Box 73 . .
Lexington, MA 02173-9108

10, Work Unit No. (TRAIS)

11.-Lontract or Grant No.
DTFA-01-89-2-02033 -

12, Sponsoring Agency Name and Address
Department of Transpurtation
Federal Aviation Administration
Systems Research-and Development Service
Washington, DC 20591

13. Type of Report and Period Covered
_Project Report

14. Sponsoring Agency Code ---

15, Supplementary Notes

This report is bused on studiew performed at Lincoln Lahoratory, a center for research operated by Massachnsetts Institute of
Technology. The work was sponsored by the Department of the Air Force under Contract F19628-90-C-0002.

16, Abstract

Rotating winds aloft occurring with downdrafts often are associated
hazards. The Terminal Doppler Weather Radar system detects ‘microbursis
by its use of rotation regions as precursors. The role of the rotation region detection algorithm in this system is described,
and the improvements to it are analyzed using measured-data -and simulated rotation regions. Tl final results show a
substantial overall decrease in the number of false detections generated by the algorithm due to adjustment of thresholds
and additional logic, while still retaining a good probability of microburst rotation region detection (84 percent). ldeas
for future enhancement are explored through techniques such as discriminant analysis and environmental wind filtering,.

with-mierobursts, which are serious aviation -
and warns pilots of windshear events, partly

17. Key Words 18. Distribution Statement

azimuthal shear parameter tuning
feature extraction scoring
algorithm performance

This document is available to the public through the
National Technical Information Service,
Springfield, VA 22161.

19. Security Classif. (of this report)

Unclassified Unclassified

20, Security Classil. {of this page)

21. No. of Pages 22. Price
70

FORM DOT F 1700.7 (8-72) Reproduction of completed page authorized























































Lime: B9/87/81 21:54:84 11 degrees
. o 20 an . 40 50 \ (0]

Figure 5. TDWR Image, Showing Rotation Region

This scan is from the radar site at Kansas City, on July 1, 1989 at 21:54:04 UT. The elevation of the
scan is 11 degrees, range rings are 10 km apart, and azimuth lines are 10 degrees apart. Colors are
denoted as in the legend, indicating m/s. The red circles are rotation regions identified by a human expert.
These two regions were the only ones on this scan to meet the various truthing criteria of velocity differen-
tial, area, range, and association with a microburst-producing storm cell. Any other azimuthal shear
that may be observed here is considered spurious insofar as microburst detection is concerned.

11




























































time: B89/87/38 B6:54:56 4.5 degrees
0 —— 20

bad<-18 w/8l5 w12 w59 w/3-6 w/*=3 w/s 0 m/s 3 w/z 6 m's 9 w2 m/s1S w/isls wy e

Figure 13. Resampled radar data with overlays: False detections.
A Terminal Doppler Weather Radar image from Kansas City, MO, on July 30, 1989, at 06:54:56 UT

at an elevation angle of 4.5 degrees. The color bars at the bottom shows the velocity mapping in mls.
Azimuth lines are 5 degrees apart, range-rings are 5 km apart. Red rectangle is a false rotation detection.
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Figure 18. Polar Coordinate Plot of Simulated Rotation Region

Warm colors (red, orange) are representative of velocities receding from the radar, and cool colors (blue,
green) represent approaching velocities. Top axis is range, labelled in km, left axis is azimuth in degrees.
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