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ABSTRACT. We study two-layer incompressible fluids in a thin
domain whose top, bottom and interface boundaries are not flat.
The fluid is subject to the Navier friction boundary condition on
the top and bottom, and the periodicity condition on the sides.
The interface boundary condition from the coupled atmosphere and
ocean model is imposed. We prove that regular solutions exist
for all time when the initial data and body force belong to large
sets in relevant function spaces, as the thickness of the domain
becomes small. To deal with the involved boundary conditions on
surfaces of non-trivial geometry, appropriate boundary behaviors of
the fluid are derived in order to obtain good linear and non-linear
estimates for Navier–Stokes equations. Our approach gives a unified
treatment for both the Navier and interface boundary conditions.
Moreover, in case of positive friction coefficients, no zero average
condition is imposed on the solutions.


