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Abstract

In this paper we research the global well-posedness and long-time behavior of the
three-dimensional Kadomtsev-Petviashvili-II-Burgers (KP-II-Burgers) equation. This
equation describes the evolution of dust acoustic waves in plasma and shallow water
waves in the presence of simultaneous dissipation, dispersion, and nonlinear effect-
s. Its distinctive feature is that dissipation acts only in the z-direction, while the
y and z directions are coupled solely by nonlocal dispersive terms, resulting in an
anisotropic structure. The results of this paper extend relevant conclusions from the
two-dimensional KP-II-Burgers equation to the three-dimensional case, perform new
anisotropic estimates, and provide a theoretical foundation for subsequent studies on
the asymptotic behavior of solutions, scattering theory, and dynamical behavior under

external forcing perturbations.
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