
J. KAU: Mar. Sci., vol. 7, Special Issu~Symp. on Red Sea Mar. Environ. , Ieddah , /994 , pp . 1·12 (1416 A .H ./1996 A .D .)

Oil Spill Trajectory Model
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ABSTRACf. The growing activities in the field of oil production and transportation in the Gulf
of Suez, Red Sea increased the probability of accidental oil spill. The behaviour and pathways
of the likely spilled oil depend on several environmental parameters . At the NIOF, a model
was established to simulate the behaviour of the oil spill in marine environment. This model
uses the general transport model, taking in consideration the effect of various physical proces
ses on the oil spill and the changes that may occur during its movement on the surface of the
sea. The movement of the spilled oil depends on wind speed and direction, tidal and residual
water currents. Turbulent dispersion is an important mechanism influencing the horizontal
spreading of the spill. The model simulates the movement of the spilled oil, the time lapsed be
fore it touches the beach and its trajectory during the journey to the beach are calculated . The
computer software is written in PASCAL. The model is useful for oil combating operation.

c mass concentration of oil ,

[; net advective current,

Kh = horizontal component of the combined
dispersion coefficient, and

ep = sources and sinks.

This equation is solved using the Discrete Parcel Ran
dom Walk Method of Ahlstrom (1975) in which the
slick is assumed to consist of an ensemble of small dis
crete quantities of mass or parcels. Each of these par
cels is assumed ~move independently of the others in
the ensemble with the mass concentration of oil being
depicted by the number of parcels in a given area. Ac
cording to equation (1), the motion of each parcel con
sists of advective and dispersive components. The
transport of the slick parcel due to the net advective
current is simulated using a Lagrangian approach,
while that due to the turbulent dispersive component
is simulated using the Homogenous Markov Random
Walk Process.

In general, the processes included in "TRACE"
model are advection, dispersion and spreading, and

Introduction

Oil spill accidents can happen almost anywhere and at
any time. There is no miracle cure and a major spill
from a tanker or platforms will nearly always result in
contamination of shorelines unless winds and currents
carry the oil out to sea where it can dissipate and de
grade naturally.

Even the best of planning and application of the
most modern safety techniques can not ensure that ac
cidental oil spills will not occur, it then becomes neces
sary to develop technical information required to de
termine management tools which provide decision
makers .with the technical information required to
evaluate the environmental risks associated with the
development of oil reserves, and to assess and
ameliorate the environmental impacts of oil spills. An
oil spill trajectory model should be a principal compo
nent of this management systems.

. The objective of this model is to track and predict
the fate of the oil during its movement in the marine
environments. The model is adopted and modified for
application in the Gulf of Suez.

Theoretical Bases of Simulation Model

The simulation model "TRACE" is based on the
general transport equation of Ahlstrom (1975) :
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where :

[; . ~ c + ~ . (Kh ~ c) + cP (1)






















