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Abstract:
An immersed boundary method is incorporated into a multi-moment finite volume formulation as a practical numerical tool to handle complex boundary or topography in geophysical fluid simulations. Virtual forcing terms are added to the momentum and energy equations to make the flow satisfy the prescribed conditions for velocity and temperature on boundary. The multi-moment finite volume formulation, which simultaneously solves both volume-integrated value and surface-integrated value as the computational variables, has locally defined degrees of freedom for high-order reconstruction, and thus provides a well suited discretization to estimate the forcing terms over the boundary. The model has been verified with viscous flows of different Raynolds numbers as well as Boussinesq convective flows. 
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