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An Effective Numerical Method for the Prediction
of Oil Spreading
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Abstract

A simulation model and its numerical algorithm for the prediction of time-varving oil
pollution region are proposed. Not only forces inducing molecular diffusion of oil but also oil
advection due to the ocean surface current are considered in the present unified model
Furthermore, an automatic modulation of computational grid is introduced to achieve more
practical and effective numerical scheme.

Applyving the present method to some assumed oil spill cases, quite realistic oil maps are
thought to be obtained..
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Fig.3 Artificial shore area and bottom
topography used in the calculations

Fig.4 Surface current field in case of
uniform flow
(0.5™s on west boundary)
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Fig.b Spilt oil trajectory (advection +
Fay’s diffusion)

(b) f = 0.05
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(c) =01
Fig.6 Dependency of friction coefficient on
oil pollution area (present method,
t=60 min.)

Fig.7 Numerical results of oil polluted
regions with surface current
(at t=100min.)
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(c) Q = 0.1 m%/sec
Fig.8 Oil maps for various oil spill rates
{f=0.05, t=60min.)
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(a) t = 4hrs.

(b) t = 12hrs.
Fig.9 Numerical results of oil polluted
regions near Inchon harbor
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Fig.10 Comparision of computing time
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