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During the last years in NIMH numerical models were used for forecasting the sea state in
the Western Black Sea [2]. The recent developments in this field include a numerical model for
computation the dispersion of pollutants in the coastal zone first of all the adaptation of the
operational oil-spill model of Meteo-France for the hydrological conditions of the Black Sea [1] and
under verification is numerical model for transportation of radionuclides as specific conservative
tracers.

The oil spill response model of Meteo-France (MOTHY) is designed to simulate and forecast
the transport of oil in three dimensions. The model is calibrated on several well-documented
pollution incidents such as Torrey Canyon - 1967, Amoco Cadiz - 1978, Tanio - 1980, Gulf War -
1991, Aegean Sea - 1992 and the results are analyzed and described by Daniel P. [1]. The model
consists of two models: a 2D non-linear model for the current dynamics in the upper mixed layer of
the Black Sea and a model for the computation of the oil slick evolution. The equations of motion and
continuity are used in spherical polar co-ordinate system of the "shallow water form" including
advective terms and horizontal turbulence taking into account the seasonal dynamic of the upper
mixed layer [4]. The equations are integrated forward in time on a Arakawa "C" - grid using a split-
explicit finite difference scheme with surface wind and bottom stresses expressed in a quadratic
relationship. The model uses very fine computational polar mesh of 2'*2' (approximately 2,528 *
3704 km with 42 000 grid points over the sea) that represents all significant features of the shelf
topography and the coast line. The model was verified on storm surge data from the coastal tide-
gauge observations along the Bulgarian shore during the recent years. The transport velocity fields
are obtained in linear superposition of the climatological currents and the wind driven ones derived
for every one studied period. The atmospheric forcing is provided by the winds and sea level pressure
forecasts from the Meteo France model ARPEGE. This approach permits to obtain good
approximation of the general circulation pattern for operational applications [1].

The oil slick is modelled as a distribution of independent droplets moved by current shear,
turbulence and buoyancy. The current shear is calculated analytically for each one droplet with a
bilinear eddy viscosity model according to the model of Poon and Madsen for predicting the near
surface currents and the vertical current profile assuming the vertical eddy viscosity to increase
linearly with the distance from both the surface and the bottom boundaries [1]. The turbulence is
represented by a three-dimensional random walk technique. The buoyancy force depends on the
density and the size of the oil droplets assuming that the lager and the more buoyant ones tend to
remain in the surface layer, while the smaller droplets mix dow.

Results from the model verification presented here include the case of the storm winter
period from 20.101994 to 10.11.1994. This period includes two storms and calm interval between
them. Initial oil slick is assumed to be done in the location of the oil platform "Gloria" and on the
tanker rout to the port of Burgas - Figs.l and 2. The test runs for different possible sources of
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pollutants in the Western Black Sea indicated the great vulnerability of the Bulgarian coast. This is
due to the specific features of the circulation over the Western shelf and the along shore currents in
front of the Bulgarian shore that form several gyres on south of cape of Kaliakra. The basic Black Sea
current structure move the pollutants along the shore and the local coastal gyres highly influenced by
the local winds re-direct the transport in the direction to the shore. The model tests discovered the
significant role of the seasonal currents and the accuracity of the surface wind forecasts for the
precise computations of the oil drift in the Black Sea. At present the model is in operational use in
NIMH as part of the marine forecasting system and it is also used for contingency planning and risk
assessment.
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FIG. 1. Simulation of the oil slick from
"Gloria" platform (44 WN, 29°34'E) for
the period from 20.10.1994 to 10.11.94.

FIG. 2. Simulation of the oil slick from
location over the tanker route (43V0'N,
29 WE) for the period from 20.10.1994 to
10.11.94.
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