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Objective analysis of blological data from P.0.E.M. Crulses
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Objective analysis is essent{ally an interpolation technique
used to estimate a given physical quantity at points where there
are no measurements, from data available at different locations.
This technique is based on the Gauss Markov theorem which gives
an expression for the least square error linear estimate of
variables, given the measurements at a limited mmber of data
points. In order to have a better correlation function the
statistical Baysean thecry could be applied to experimentsl data.

The application of these techniques are shown in processing
the P.0.E.M. cruises data (FORMO? 10/21-11/8 85, POEMO3 11/1- -
/% 86, POEMOS 8/31-9/14 87) to produce meps of the Ionian

distribution of N N N-My ,  P-FO 81-810,
chlorophyll and w:zll.anpm n“:ar. ! ’ 4 *

The typical objective analysis maps will be compared with
the dynaaic fields obtsined from the oceanographic data of the
same casmpaigns.
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The Sea of Marmara, together with the Bosphorus and
Dardanelles Straits, forms the Turkish Stralts (TS) which
constitutes an oceanic system Joining two of the world's largest
1solated seas with extremely different wvater mass properties. The
low salinity waters of the Black Sea, formed as a result of excess
of precipitation and run-off over evaporation, are transported to
the Mediterranean through the TS as a surface flow. In return,
the saltier and heavier vaters of the Mediterranean Sea, generated
by the excess of evaporation over fresh water input, flow as an
undercurrent to the Black Sea. In evolution through TS, they
generate a transitory state between the two extremes found in the
adjoining seas, with constraints imposed by the hydrodynamical
controls of the two straits as well as the interactions of the
straits with the Ses of Marmara and the Interactlons of the entire
system with the atwosphere.

The Bosphorus upper lsysr flow enters the Bosphorus=-Sea of
Marmara junction tegion In the form of a shallow and narrow
turbulent buoyant jet with currents in excess of 2 ws.
Immediately south of the Junction region, the jJet tends to spresd
asysmetrically with more intense currents concentrated towards the
Anatolian side. The surface flow, procesding in the southerly
direction, then bifurcates into two branches. As one branch turns
eastwvard and enters into the Izait Bay, the main dranch turn
snticyclonically toward west-northwest in the direction of the
Thraclan coast. Ineide the westward curling main flow, the
surface waters form a quasi-persanent sub-basin scale eddy. The
size and the strength of the oddy varies depending on the @
stmospheric conditions and the strength of the outflow from the

rus. Most drastic chenges occur vhen the region is under
the effect of south westerlies during the winter months. Under
these conditions, the jet core emansting from the Bosphorus tends
to deflect towsrds the Thracien side and the anticyclonic eddy has
an elongated shaps along the coast. The upper layer flow, upon
reaching the Thractan coast of the besin, then proceed westward in
the form of a bsroclinically unstable meandering rim current slong
the topographic slope.

.. For surface outflows having an ‘internal hydraulic control
present at the exit to the adjacent besin, as observed in the
Bosphorus, the left-hand attachment of the flow immediately
outside the channel exit snd the resulting generation of the
anticyclonic eddy occur when the flow scquires negative relative
vorticity with a magnitude comparable to the Coriolis parameter
(Vang, 1987). This negative vorticity is senerated bv strong
upward vertical velocity induced during the critical transition of
the outflow (Wang, 1987). .
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The linear baroclinic stability analysis developed for
two-layer channel flows with sloping bottom topography {(Mysak,
1977}, adapted for the Sea of Marmara indicstes that the westward
moving rim current is Indeed baroclinically unstable. The
wavelength and period of the most unstable waves are found to be
0(90 km) and O(S days) respectively.
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