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The aim of this research is the mathematical analysis for nonlinear partial
differential equations arising in geophysical fluid dynamics and magnetohydrodynamics. We consider
the initial value problems for the incompressible Navier-Stokes equations and the
magnetohydrodynamics equations with the Coriolis force, and show the global well-posedness for the
initial data in the scaling critical Sobolev spaces provided that the rotating speed is sufficiently

high. Also, we investigate the large time behavior of global solutions to the rotating
Navier-Stokes equations, and derive the temporal decay estimates and the asymptotics of solutions as
time approaches infinity.
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