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Theory and numerical simulation of atmospheric ship wavesgenerated by 3 D layered flow over double hills
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Abstract The theoretical calculation of mountain gravity waves and atmospheric ship waves generated by

three dimensional multi layer flow over double hills are investigated. Using thethree  dimensional multi  layer linear
theory model to calculate the atmospheric ship wave fields, the atmospheric ship waves characteristics of two diverging
modes are obtained where thethree  dimensional multi  layer flow over the double mountains under the various stability
condition. And the complex terrain plays a significant role in the propagation of the ship wavesin the troposphere and
stratosphere. The dynamical mechanism of the three dimensional atmospheric ship waves generated by three layer flow
over double hillsisinvestigated using the advanced regional prediction system (ARPS). The results show that there are four
diverging modes of the atmospheric ship waves generated by three layer flow over double hills, where there are two
diverging lee wave modes generated by layered flow over each isolated hill, for the nonlinear interaction between the layered
flows. Most importantly, the intensity and amplitude of mountain gravity waves generated by flow over double hills are
greater than those by flow over the isolated hill. Furthermore, the characteristics of the atmospheric ship waves show a
significant sensitivity to the distance between the two hills, and longer distance of the two hills can induce longer
wavelength of the gravity waves generated by layered flow over double hills than the shorter case. Then, the waves of
longer wavelength can propagate to higher altitude.
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