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Computational Reconstruction of Fluctuating Flow Field in the Ocean
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A method for computational reconstruction of fluctuating flows in the ocean based on field measurement data is
suggested. Here full-3D treatment with the spatial scale of O(100m) to O(1000m)is taken into account. To reconstruct
fluctuating flows in the ocean, there are two important points. First is the initial and boundary conditions of the flow
based on field measurement data. Second is the choice of appropriate turbulence models. In this method, the
measurement data is divided into high frequency and low frequency parts, and then the high frequency part is used to
generate fluctuating initial and boundary conditions by using a modified method of Kraichnan" and the value of
mean flow. The low frequency part is used in changing the value of mean flow in time and rotating the computational
domain in accordance with the change of the mean velocity direction.
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Fig. 1 Flow-chart of generation of initial and boundary conditions
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Table 1 OO OO

Table 1 Characteristics of the observed data

Depth [m] about 830
Observed depth [m] 469.9
Mean velocity [m/s] 0.0394
Root-mean-square velocity [m/s] 0.0355
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Table 2 Condition of Calculation

Calculation domain [m] 100x 100%
100
Number of grid (without damping 32x 32x 32
area)
Reynolds number (mean velocity 3.63% 10°
based)
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Fig. 2 Contour of velocity (x-component)
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Fig. 4 Comparison of frequency-based energy spectrum at several
points in x=7.81% and x=92.2%
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Fig. 5 Time variance of wave-number-based energy spectrum
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