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Sonic Boom Propagation through Atmospheric Turbulence

Hiroshi Yamashita and Shigeru Obayashi

Institute of Fluid Science, Tohoku University

Abstract
The effect of the homogeneous atmospheric turbulence on the sonic boom propagation has been investigated. The

turbulence field is represented by a finite sum of discrete Fourier modes based on the von Karman and Pao energy spectrum.

The sonic boom signature is calculated by the modified Waveform Parameter Method, considering the turbulent velocities. The
results show that in 59 % of the cases, the intensity of the sonic boom had decreased, and in other 41 % of the cases had
increased the sonic boom. In addition, atmospheric turbulence affected the propagation paths, which resulted in the variation in
the reaching point of the sonic boom on the ground up to 1,820 ft in the north-south direction (flight direction) and 115 ft in the

east-west direction.
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