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Abstract

The introduction to numerical simulation is shown in this lecture. In the numerical simulations for unsteady problems,
it is important to give appropriate numerical conditions. The Von Neumann stability analysis is frequently employed to
determine the appropriate numerical conditions. In addition, it is known that the consideration of the numerical stability
in the finite difference method contribute to the growth of the numerical techniques in the finite element method. In this
lecture, the formulation based on the Von Neumann stability analysis and the discretization based on the stabilized finite
element method are explained under history of the development of the technique of numerical stability.
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Figure 1: Image of advection phenomenon.
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Figure 2: Variation of judgement value.
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Figure 3: Distribution of solution in case 1 (» =0.5).
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Figure 4: Distribution of solution in case 2 (» =1.0).
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Figure 5: Distribution of solution in case 3 (» =1.5).
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Figure 6: Finite element mesh.
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Table 1: Computational Conditions

Time increment At [s] 0.001
Time steps 3000
Standard water depth / [m] 100
Gravitational acceleration g [m/s2] 9.81
Number of mesh division for x direction 100
Number of mesh division for y direction 2
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Figure 7: Distribution of water elevation at 7=0.0s.
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Figure 9: Comparison of water elevation at each time.
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