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Abstract

Increase of marine transpotation in coastal area frequently yields oil spill accidents due to
collision or grounding of oil tankers, which affects great deal of damages on ocean
environments. Exact prediction of oil pollution area in time domain, which is called oil map, is
very important for effective and efficient oil recovery and minimization of environmental
damage. The prediction is carried out by considering the two distinct processes which are
initial diffusion on the still water surface and advection due to tide, wind, wave induced
surface currents.
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In the present paper, only the initial diffusion is dealt with. Somewhat new simulation
model and its numerical scherme are proposed to predict it. Simple diffusion experiment is
also carried out to check the validity of the present method. Furthermore, some example
simulations are performed for virtual oil spill accident. Quite realistic ol map including oil
thickness distributions can be obtained by the present model.
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Fig.1 ldealization of oil layer on water

Fig.2 Coordinate system and mesh
configuration
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Fig.3 Simplication of surface tension
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Fig.4 Field distribution assumption of
surface tension
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Fig.5 Structure of staggered grid
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Fig.6 Oil diffusion experiment

Table.1 Properties of crude oil

4 = 930.3 kg/m’

A4 A 3312 x 10” m*/sec

FHAE Af 27 x 10 N/m
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Fig.7 Comparision of the radius of
spreading in time

Fig.8 Effect of friction and surface tension
on oil radius and thickness
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Fig.9 Comparision of the spreading rate
by gravity and surface tension
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Fig.10 Oil diffusion radii in instantaneous
spill and continuous spill
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(c) after 40 min.

Fig.11 Simulated results of oil polluted
regions by spill acciden
(continuous spill of 2500m® in 30 min.)
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(a) after 10 min.

(¢) after 40 min.
Fig.12 Simulated results of oil polluted
regions with oil fence
(continuous spill of 2500 m® in 30 min.)
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