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Development of a Dynamic Particle Splitting Method
Suitable for MPS-Based Calculation of Shallow Water Equations
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The shallow water equations (SWEs), derived from the depth integration of the Navier-Stokes equations,
can be applied to tsunami-like phenomena where the vertical scale is sufficiently small compared to the
horizontal scale. Since we can reduce the number of dimensions, the SWEs are more computationally
efficient than the Navier-Stokes equations. While solving the SWEs with particle methods provides benefits,
such as eliminating the need to generate a grid, it also has several problems. One of these problems is that
particle distances increase, i.e., spatial resolution reduces, in regions of low water level. To address this
issue, we developed a dynamic particle splitting method suitable for solving the SWEs, aiming to maintain
appropriate particle distances and spatial resolution even when the water level is low. A dam-break problem
was used as a benchmark test, and good agreement with the analytical solution was obtained.
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