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A set of models was developed to reconstruct and predict in 1960-2010 the 137Cs contamination
in the system of Mediterranean seas that was result of the testing of nuclear weapons and the Chernobyl
accident. It incorporates the submodels of the Black Sea, Azov Sea, Marmara Sea, Western and Eastern
Mediterranean. The one-and-half-dimension multilayer LAgrangian model of TOXicant transport
LATOX [1] describes the horizontally averaged fields of temperature, salinity and tracer concentration in
the seas proper. The vertical hydrological structure of water body was approximated by set of homogene-
ous layers. The number of layers and their thickness are varied in the time and depend on preceding
course of the process. The layers can move in vertical direction accordingly to the mass balance ("lagran-
gian layer")- The system of layers includes surface mixed layer that is under direct atmosphere influ-
ence, internal and bottom layers. The simple models of hydraulically controlled straits were applied to
Bosphorus, Dardanelles, Sicily strait and Gibraltar. An empirical relation was used for shallow Kerch
strait. The model is forced using time series of the wind, temperature and freshwater influx.

The results of simulation of 137Cs concentration in the surface layer of the Black Sea were com-
pared with observed data. The model computes quite realistic the tracer evolution. The calculated 137Cs
activity in the Azov Sea water column in 1985 was 22 Bq m"3. It increased up to 280 Bq m'3 at May 1986
and falls to 38 Bq m"3 in 1987 that is in good agreement with observed [2] range 20-40 Bq m"3 in 1987.
The model predicts the decay of activity down pre-Chernobyl level in 2010. The simulation results for
the West and East Mediterranean are presented in Fig. 1. The calculations also fit observations. The no-
ticeable seasonal effects, connected with deep winter convection, were pronounced, notably in the Eastern
Mediterranean, where winter convection reaches the bottom. The result was the disappearance of the
Chernobyl signal in surface waters of Mediterranean Sea proper. According to [3] the total amount of
137Cs of the Black sea in 1977 was 1.37+ 0.30 PBq and 0.18 PBq in the water column and bottom deposi-
tion, respectively. The computed amount was 1.15 PBq in the water column. Nikitin et al. [4] estimated
the increase of 137Cs in the Black sea in 1986 as 1.66 PBq, whereas predicted value was 1.55 PBq. An ex-
change through straits results in the difference in the temporal evolution of total amount of I37Cs in
Western and Eastern Mediterranean. The tracer caught in the Western Mediterranean through Gibraltar
strait and by atmosphere fallout was transported to the Sicily strait by the upper layer current. Thereafter
it entered the Eastern Mediterranean, mixed by winter convection and returned to the Western Mediter-
ranean by bottom undercurrent through the Sicily strait. Therefore the 137Cs amount in the Western
Mediterranean was remained almost constant from 1980 as distinct from the Eastern Mediterranean. The
tracer transport through the Kerch strait in 1960-1994 was 8.7 TBq (6% of fallout) and through the Bos-
phorus was 0.4 PBq (7% of fallout). The exchange through the Sicily and Gibraltar straits were more im-
portant in the radionuclide budget. The transport through Gibraltar in 1960-1985 was 4.7 PBq (40% of
fallout).

The presented results showed the capability of model to reconstruct the redistribution of radionu-
clide in the complex systems of seas as well as usefulness using of isotope tracer in a calibration and
evaluation of the circulation models. This contribution is a brief resume of the author paper [5].
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137,1. Comparison of the results of simulation with observed variations of Cs concentration in the surface

layer of the Western (a) and Eastern (b) Mediterranean (Maderich ,1998).
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