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Massachusetts Institute of Technology Lincoln Laboratory
Lexington, MA 02173

ABSTRACT

A gust front is the leading edge of the cold air outflow from a thunderstorm. Wind
shears and turbulence along the gust front may produce potentially hazardous conditions
for an aircraft on takeoff or landing such that runway operations are significantly im-
pacted. The Federal Aviation Administration (FAA) has therefore determined that the
detection of gust fronts in the terminal environment be an integral part of the Terminal
Doppler Weather Radar (TDWR) system. Detection of these shears by the Gust Front
Algorithm permits the generation of warnings that can be issued to pilots on approach
and departure. In addition to the detection capability, the algorithm provides an estimate
of the wind speed and direction following the gust front (termed wind shift) and the
forecasted location of the gust front up to 20 minutes before it impacts terminal opera-
tions. This has shown utility as a runway management tool, alerting runway Supervisors to
approaching wind shifts and the possible need to change runway configurations.

The formation and characteristics of gust fronts and their signatures in Doppler radar
data will be discussed. A brief description of the algorithm and its products for use by
Air Traffic Control (ATC), along with an assessment of the algorithm’s performance
during the 1988 Operational Test and Evaluation. will be presented.

The work described here was sponsored by the Federal Aviation Administration. The
United States Government assumes no liability for its content or use thereof.
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