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Abstract
One of the fundamental issues in hydrodynamic turbulence is whether or not smooth solutions of the incompressible 3-D hydrodynamic equations develop singularities in finite time. This question still remains unanswered. The 2-D dissipative quasi-geostrophic (QG) equation is a two-dimensional model of the 3-D Navier-Stokes equations. Besides its applications in oceanic and atmospheric sciences, the 2-D QG equation is analogous in many aspects to the 3-D Navier-Stokes equations. It is hoped that the study of this 2-D model provides insight into the open problem concerning the Navier-Stokes equations.
This talk presents recent results concerning the 2-D dissipative QG equation with a critical or super-critical index. The 2-D dissipative QG equation involves a fractional power of the Laplacian and this power is referred to as critical or supercritical when it is less than or equal to 1/2. In several recent papers, we established the existence and uniqueness of solutions in Besov spaces for the QG equation with critical or super-critical dissipation. A special consequence of these results is the existence of solutions emanating from initial data in Sobolev spaces.
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