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Nonlinear acoustic propagation of sonic booms in the atmospheric boundary layer is considered in the
context of a one-way solution to a third order wave equation. A split-step approach is utilized to compute
different physical effects efficiently. Unlike previous approaches, the diffraction effects are computed
exactly in the forward direction with no restriction on the angle of propagation. This results in more
accurate modelling of sonic boom near the carpet edge. Heterogenous flow effects are incorporated with
a wide-angle parabolic approximation. Nonlinear propagation is computed with a Burgers-Hayes method.
Turbulence in the medium is constructed by the method of random Fourier modes. The turbulence
spectra are constructed using an altitude dependent 3-dimensional von Karman spectrum. The turbulence
field is considered frozen, as the eddy turnover time in the atmospheric boundary layer is generally much
larger than the propagation time of the acoustic wave. Comparisons with benchmark predictions from the
PCBoom software are conducted. The benchmark cases provide insight into the accuracy of the current
prediction code for non-turbulent atmospheres. Future work is discussed regarding the prediction of
shaped booms, boundary conditions, and predictions near the lateral extent of the boom carpet where
previous approaches fail to capture the diffraction effects.
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