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The millimeter band doppler characteristics of
wake vortices in cloudy and foggy
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(1. School of Electronic Science and Engineering, National University of Defense Technology, Changsha 410073, China;
2. State Key Laboratory of Complex Electromagnetic Environment Effects on Electronics and
Information System, Changsha 410073, China)

Abstract: The differential equations of motion of the cloud droplets in wake vortices were derived. The trajectory and
velocity distribution of cloud droplets in wake vortices were obtained by solving the equations of motion. Referring to the
parameters of the typical W band millimeter-wave radar, the maximum detection range of wake vortex was analyzed.
Then a methodology to simulate the radar Doppler characteristics of wake vortices in cloud was proposed, and the
Doppler characteristics of wake vortices in cloud under typical resolution conditions were simulated. The simulation re-
sults show that Doppler characteristics of wake vortices in cloud are consistent with the velocity characteristics of wake

DOI:10. 3724/SP. J. 1010. 2014. 00412

vortices.
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Fig.1 The Photo of Boeing 777 wake vortex in cloud
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Fig.5 The relationship between the velocity and the
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