k7] Al eks] =24 (B) #2149 #1235, pp. 1679~1689, 1997

(=

)

=l

1679

POD Analysis of Fluid Flows Given by
One-Dimensional Shallow Water Equations
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Abstract

In this paper, a precise description is given to the basic theory as well as the detailed algorithms

for the numerical treatment of the method of POD (proper orthogonal decomposition).

This

method is then applied to analysing the numerical solutions of one-dimensional shallow-water

equations to show how the method is affected by various parameters such as the sampling time,

sampling numbers, and the spatial resolution for the autocorrelation function. A few curious

features associated with this flow model found through the analysis are further explained and

discussed.
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Fig. 2 Evolution of i and 7 distributions for one period after #,=497T for w=>5.
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Table 1 Eigenvalues of the autocorrelation func-
tion obtained from the one-dimensional
wave equation with 1000 temporal sam-
ples
parameters). Samples are taken from ¢/

(refer to the text for the flow

T =49 at every 53 time-steps. The total
number of time-steps for one period is
1200.

100004

Mode No

IM=201 IM =401 IM=601

—

0.18093E+02 | 0.18099E+02 | 0.18101E+02

0.76805E+01 | 0.76632E4-01 | 0.76566E+01

0.62412E—01 | 0.62418E—01 | 0.62322E—01

0.54507E—01 | 0.55218E—01 | 0.55363E—01

0.27742E—01 | 0.27653E—01 | 0.27556E—01

0.17412E—01 | 0.17940E—01 | 0.18051E—01

0.96710E—02 | 0.99916E—02 | 0.10063E—01

0.95715E—02 | 0.98592E—02 | 0.99120E—02

O [0 ] O] =] W N

0.44486E—02 | 0.46227E—02 | 0.46559E —02

10 0.39040E—02 | 0.41211E—02 | 0.41709E—02

11 0.18383E—02 | 0.19798E—02 | 0.20108E—02

12 0.17850E —02 | 0.19431E—02 | 0.19795E—02
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