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Abstract

1-D hydrodynamic numerical models have been most widely used in the field of flood analysis. The
model’s input data are upstream/downstream boundaries, roughness coefficients, cross—sections, and so on,
and computational distance step and time step are the most important factors in order to guarantee the
computational accuracy, stability, and efficiency. In this study, a theoretical explanation is presented for
the basis of the previous empirical selection criteria of cross—section’s location; also, the estimation
technique of computationally variable distance step is proposed to reflect the properties of flow at every
computational time step. Combining this technique with 1-D unsteady numerical model, it was applied to
two events of Teton dam failure flood and the Han River flood. The numerical experimental results
demonstrate that the accuracy and stability is increased when used more interpolated cross—sections and
show that the proposed technique of computationally variable distance step has the same order of accuracy
with smaller numbers of cross-section than previous empirical selection criteria. The practical use of this
technique will be possible to analyze the river floods with high efficiency as well as accuracy and stability.

Keywords . computational distance step, 1-D numerical model, numerical stability, accuracy, efficiency
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DX : computational
distance step
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(b) Discharge

(a) Depth
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Fig. 7. Correlation between Fixed and Variable
Technique (Teton)
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Fig. 16. Correlation between Fixed and Variable
Technique(Han River)
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