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=\ A funded by EU. The prognostic calculatlons of the main hydrophyswal
E’ cnfrcnts temperature, salinity) with Ikm spacing in some part of the Georgian as

- ea coastal zone in the near-real time regime was a part of the pilot experiment.
 purpose our 3-D baroclinic prognostlc model of the Black Sea dynamlcs was

A ~1- Q

orcian Bla e s R ks AT
aquj.cu to some part of the Georgian Black Sea coastal zone (the liquid boundary w

- passing along meridian 41E ) and was nested in a basin scale model of MHI(Fig.1).
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Fig.1. The model domains

%t' ppesent we are preparing a new version of the regional model, where the

11qu1d boundary coincides with the meridian passing near the Tuapse city. We are expected to
: get necessary input data for our nested model from MHI with the purpose of adapting our
.jgibdel to the basin scale model of MHI, but there are some temporal technical difficulties in
‘receiving these data via internet, and we hope in the nearest future we will have got all
necessary input data. Before this we perform works to adapt the new version of the regional
model to our 'BSM.

We will present some results of modeling of the Black Sea circulation, which we have ca}"ried
out recently with the use of our Black Sea dynamics models.



| -~ | grid regional model

——

e Atmo er;&wmd and thermohaline forcing;

 _ ;‘%‘ @:tiém topography,

. _=£-'2 rp’uon of short-wave radiation by the sea upper mixed layer;
; pace-temporal variability of horizontal and vertical turbulent exchange;
1;* "Water exchange with the Mediterranean Sea (for the basin-scale model);

WA ,-Banube River inflow (for the basin-scale model).

mﬁhe models are based on a full system of ocean hydro-thermodynamic equations in z

coordinates and represent improvement of the prognostic model of sea dynamics developed for
the first time for the Black Sea in the 1970s in the Computing Center of Siberian Branch of the
Academy of Sciences of USSR (Novosibirsk-Akademgorodok; Kordzadze, Skiba 1973; Marchuk,

Kordzadze, Skiba 1975; Marchuk, Kordzadze Salesny 1979; Marchuk, Kordzadze 1986;
Kordzadze 1988).













The model enables to take into account atmospheric forcing by using Dirichlet conditions on a sea

surface for temperature and salinity or Neumann conditions by given of heat fluxes, evaporation and
atmospheric precipitation.

3. Calculation of turbulent field

Factor of horizontal turbulent viscosity was calculated by the formula offered by Zilitinkevich
and Monin (1971)

ou ou OV ov
s y\/ (8xj (5y axj (5yj e SHIG W =we,

Factors of vertical diffusion for heat and salt were calculated by the formula offered by Marchuk,

Kochergin et al (1980)
.. =(0.05h) \/(a“ ] +(5—V) _e9.
0z 0z p, 0z

h - the thickness of a turbulent surface layer which is defined by the first calculated point z_,
in which the following condition 1is satisfied:

(0.052, ) (a“j (avj By
0z oz) p,0z ’

In case of unstable stratification ( dp/0z < 0), which may be appear during integration, the
realization of this instability in the model was taken into account by increase of eddy diffusion
coefficient 20 times in appropriate columns from the surface to the bottom.
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=t Fig.2. The spatial images of the Black Sea topography

12
(@) from northern and (b) southern sides.
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= ="' i 5 Annﬁal mean climatic temperature and salinity fields on the sea

- surface (dataB).

-
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!
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It is clear that more differences between data (A) and (B) are in salinity fields. Increase of
"Zﬁaﬁnity from periphery to the open part of the sea is more clearly expressed on the data (B), on
“a background of the general increase of salinity to the open part of the basin, areas of high
: __Shl*i}'ﬁfy in the east and western parts of sea basin are observed. 14
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Fig.7. Modeling annual mean climatic current field on different depths (data B)

The comparison of results shows that in both cases the general cyclonic character of the Black
Sea circulation 1s observed, which is kept in the deep layers with increase of vorticity of
motion. Distinctive features of circulation are also obvious. By using the data (B) in the
southeast part of the sea well expressed anticyclone (the Batumi anticyclone ) is formed, which
in this part of the sea is well-known from observations. Differences in structure of cyclonic
eddies are observed as well. By using data (B) cyclonic eddies in the east 17



T territogy,
> east side of
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:i* 1g ;ﬂ egaonal hydrodynamlc processes 1n the east part of the Black Sea, calculated
a4 Cot TfonZon’tal step equal to 1 km and quantity of points 216 and 347 on axes x

J'ly Were used. In Flg 8 the area of reahzatlon of a reglonal model W1th 11qu1d
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Fig.9. Annual mean circulation in the eastern coastal zone (liquid

boundary is passing along meridian 39°05”) obtained by regional
Is shown on different depths. The model well describes
coastal vortexes of small sizes which appear near

In these Figures computed annual mean current field
Gagra and Sukhumi.

also more extensive anticyclonic vortex, which is
similar to a well-known Batumi anticyclonic vortex.
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%e beglnmng of integration corresponded to the 1% January and as initial conditions annual
mean climatic model fields of current, salinity and temperature, calculated by the same model,
were used (data A). Nonstationarity of atmospheric circulation was reduced to alternation of 24

rwmd types that are characterized by the greatest repeatability over the Black Sea basin.
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mospheric
“significan

.......

_current veloGitieS arew.
a - : rukhchev et al, 1958).
simula n has also shown that intensive atmospheric circulation promotes

integr: eﬂ_of vortical formations in the upper layer and on the contrary - in case of weak
= —r—- e
_-Jvnertex motlon 1s well developed

el

mhose“ the time interval 622-744h (January; the time was counted from January 1), When
a:emospherlc circulation was reorganized as shown in table.
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Fig.10. Wind stress fields
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From these Figures it is visible, that vortex circulations is more well expressed in case of weak
wind sneeds.
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Fig.11. Current fields in April at depth of 1 m: (a) cyclonic wind (5

(d) calm (1m/s).

5

(c) northerly wind (10-15 m/s);

-

m/s), (b) calm (1m/s);
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