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The radioactive and chemical pollutions, eutrophic elements come to the surface water layer
of the Black Sea from the territory of 22 countries. The self-purification of the surface water
layer essentially depends from the vertical water mixing.

The atmospheric fallout in the May 1986 after Chernobyl NPP accident were main source of
the 'Cs input in the Black Sea. The 90S input to the Black Sea was caused by atmospheric
fallout as well as the Dnieper River and Danube River runoff during of consequent years.

90Sr and 137Cs are conservative elements in a marine environment and could be used as tracers
of the hydrological processes, including vertical water mixing.

The aim of our investigations was an assessment of the large-scale vertical water exchange in
the Black Sea on base of analysis time-series 90Sr and 137CS vertical profiles.

The materials for studies were the published data [1-3] and results of our observations [4-5] in
the period 1986 to 1998 which took place in the central part of the Black Sea western cyclonic
gyre. The 90Sr and 137CS vertical profiles are shown on Fig. 1.
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FIG.]. Average 90Sr (+and 137CS () profile in the Western cvelonic gyre of the Black Sea (Nikitin et
al., 1988; Buesseler et al., 1990; Buesseler, Livingston 1997; Egorov et al., 1993, 99 9j.
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After 1986, the decrease of 90Sr and 137CS concentrations in surface layers was caused by
penetrations of these radionuclides into depth. At the same time, the increasing of depth of the
gradient layer for 90Sr and 137CS vertical profiles was observed. For the quantitative
assessment of the depth of a gradient layer, the 90Sr and 137C vertical profiles were
approximated by the function:

Cw(h) = Cw(O) + a / (1 ± exp(- (h- h0)/b)),(1

where: C, - concentration of the radionuclide (Bq m-3); h - depth (); C,(0), a, b, and h -

parameters.

The depth of the lower boundary of gradient layer was estimated as depth of lower extremum
of the third derivation from the function (1). The calculations were conducted for those
profiles only, where the value of gradients exceeded an error of 90Sr and 137C s determination.
The depth of the lower boundary of gradient layer vs time was used as an indicator of vertical
water mixing intensity. This dependence is shown on Fig. 2.
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FIG. 2. The low boundary of the 90Sr (+)and 13 7CS (, gradient layer vs ime at the Western cyclonic
gyre of the Black Sea. Notes: summer (a) and winter (b) depths of the maximum salinity gradient in
the permanent Black Sea halocline.

These results show that in the course of the first year after Chemnobyl NPP accident the lower
boundary of gradient layer has reached an upper boundary of the permanent Black Sea
halocline. Subsequently the depth of this boundary into the Black Sea halocline increased
with velocity about 14.5 m per year or 4.7. 1O5 CM.SA (Fig. 2).

As it is known, that the Black Sea water circulation consists from the large-scale cyclonic
gyres and the rim Main Black Sea C urrent with small-scale anticyclonic and cyclonic gyres.
In these various hydrological structures, the vertical component of velocity of the currents
changes in a wide range from LO0-1.6 107 up to 2.0l1O- cm s depending on synoptic and
seasonal processes [6].
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The above mentioned results testify, that the Black Sea halocline is the main limit factor of
vertical water exchange intensity between surface waters and more deep layers of water.
Thus, within of central parts of the large-scale Black Sea cyclonic gyres, which square
constitute approximately 4. 10 4 km2 (10% from total square of the Black Sea surface) [7], the
yearly vertical exchange of the surface water with water of the halocline the can be estimated
as about 580 km3 per year.
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