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Abstract: Acoustic waves are mechanical waves with energy, which change their physical characteristic param-
eters when transmitted in atmospheric turbulence, thus affecting the spatial and temporal structure evolution
of turbulence. In this paper, based on the characteristics of acoustic waves and atmospheric turbulence theory,
the relationship between turbulent pulsation velocity and atmospheric physical characteristic parameters is
combined with theoretical modeling and numerical simulation to analyze the turbulent pulsation characteristics

and flow velocity changes in the near-surface boundary layer under acoustic disturbance, further explores
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the relationship between the spatial distribution of the sound pressure level and the basic atmospheric tur-
bulence parameters, and experimentally validates the distribution and flow velocity changes of the turbulent
sound pressure level in the near-surface area after the acoustic wave perturbation. The results show that in the
region where the boundary layer is closer to the acoustic source, the greater the intensity of the acoustic field,
the stronger the perturbation effect on the turbulent flow and the faster the change of turbulent pulsation flow
velocity, indicating that the acoustic source will destroy the initial flow state of the turbulent flow in the bound-
ary layer and affect the spatial and temporal structure evolution of the turbulent flow, however, changing the
frequency of the acoustic source does not have a particularly obvious effect on the turbulent pulsation velocity.
This paper focuses on the variation law between the acoustic properties of ground-space links and the physical
properties of the spatio-temporal evolution of atmospheric turbulence structure, and the numerical calculation
results can provide a theoretical basis for the improvement of the optical transmission channel characteristics of
atmospheric turbulence environment and interference in the ground-space link photoelectric countermeasures.

Keywords: Acoustic properties; Near-surface layer turbulence; Turbulent pulsation characteristics; Atmo-

spheric characteristic parameters
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Fig. 3 The pressure distribution generated by the acoustic wave drive
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Fig. 8 Influence of acoustic wave frequency on the atmospheric turbulent pulsating velocity
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