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Improvement of the non-interpolating semi-Lagrangian scheme
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In this study, a non-interpolating semi-Lagrangian method using forward-trajectory is proposed, which is
both computationally accurate and efficient. The non-interpolating semi-Lagrangian method decomposes
the advection velocity vector into a vector connecting grid points and a residual vector, which is calculated
without interpolation. Non-interpolating semi-Lagrangian methods have the inherent advantage of not
introducing damping errors, but they also have the disadvantage of low computational efficiency compared
with interpolating semi-Lagrangian methods. The causes of the low calculation efficiency include the
three-time-level calculation method and that two-dimensional interpolation for the latitudinal and
longitudinal derivatives at the mid-point. In order to solve these disadvantages, two-time-level forward
trajectory tracking is adopted. In addition, cascade interpolation, in which one-dimensional interpolation is
repeated for each dimension, is used to improve calculation efficiency.
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