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Abstract

We propose a physical simulation method based on the shallow water equation(SWE) to represent water surface effectively.
In this paper, the water which can be represented has a much larger width compared to the depth does not have a large
vertical direction flow. In order to calculate the water flow efficiently, we start with the shallow water equation as the
governing equation, which is a simplified version of the Navier-Stokes equation. In order to numerically calculate the
advection term of the SWE, we introduce a new conservtive USCIP(CUSCIP) method which improves the Constrained
Interpolation Profile (CIP) method to preserve the physical quantity while increasing the numerical accuracy. The proposed
method is based on Kim et. al.’s Unsplit Semi-lagrangian CIP[9], and calculates advection term with additional constraints
on term that consider integral values. The experimental results show that the CUSCIP method is robust to the loss of

physical quantity due to numerical dissipation, which improves wave detail and persistence.
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Figure 1: Back-tracking and interpolation in the
Semi-lagrangian method
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Figure 6: 2D advection of an integration profile

Figure 7: The proposed conservative USCIP method
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