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Spatio-temporal evolution of an acoustic disturbance generated by a localized source at the lower boundary of a stratified atmosphere is modeled within a linear framework. Starting from the linearized conservation laws for momentum, mass, and energy about a stationary background state, a closed Klein–Gordon–type equation with variable coefficients is obtained, accounting for vertical inhomogeneity of the medium and the varying speed of sound. The source is imposed through boundary forcing at the ground level, allowing a consistent formulation of an initial–boundary value problem relevant to near-surface excitation. The modeling relies integral representations of the solution and their asymptotic approximations derived for the associated initial–boundary value problem for Klein–Gordon equation, providing analytical insight into the propagation dynamics of such acoustic disturbances.
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