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A FINITE ELEMENT MODELING STUDY 
OF THE TURKISH STRAITS SYSTEM

Özgür GÜRSES 1,2 3, Nadia PINARDI 4 and Emin ÖZSOY 1,5

1
2

3 Centro Euro-
4

5

1. Introduction
The s 

of Mediterranean characteristics from the Bosphorus influences 
the long-term and outfl from the
Dardanelles Strait alters the North Aegean Sea

- fl -
annual fre

Ünlüata et al.
- 3 -1

An  t
past efforts to model 

the TSS are TSS has been prohibited
of fi

represent These rather 
part The

applications
Sözer

and , the results are the 
Quasi-

earlier studies, despit nement in the entire 
domain

The method used in the present s , 
an unstructured mesh -



applied to other similar cases, including the fl
et al. of the finite 

element discretizatio nement
in an 

seas far enough from the TSS
estions: Ho cant are the 

olated configuration 
fl

the present 
eff
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Figure 1.
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43° mesh resolution in the Bosphorus 
and Dardanelles Straits is ~65 m and 
in the Marmara Sea is set to ~
Seas, a resolution of ~
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initialized from a state of rest and integrated for three months in order to assess its general 
No-

The adjusted state of the 
BA
further simulations In order  a one-

Table 1. -
Station

ID
Latitude Longitude Maximum 

sampling 
depth (m)

Total 
station 

depth (m)
AS 67 72
MS 1191 1219
BS 1271

° 
formulae 

et al. More details can 
be found in Gürses Atmospheric forcing fields are corrected against
contamination
sea The 'creeping algorithm' procedure is used 

et al.
4. Results
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the Bosphorus- Ünlüata et al.
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The simulated mid-

4.2. Simulations with realistic atmospheric forcing

et al.

recognition
forcing into consideration in this section
aside for further studies Our model open boundaries are closed in the Aegean and the 
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include the atmospheric forcing as

field
months of April and O  3 The circulation in April is 
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fl  In contrast,
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he difference in the
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substantial changes in the surface circulation of the Marmara 

the Bosphorus through cant 
easonal circulation of the Marmara Sea
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atmospheric conditions 
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t = 25 surface in the 
Marmara Sea role

simulation and the measurements s that 
changes of up to 2 m in the interface 

T
is ition of the interface is controlled 

Figure 3. Simulated surface circulation in ms-

out from 11 to 
 T-

masses in the Marma The 

lations since the 
associated time scales are longer, based upon mean residence time estimates of 6- rs, 
Ünlüata et al. dashed the halocline and 
thermocline are positioned deeper in spring
from both simulations   
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Figure 4.
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-mean- error 
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B results are in 
for both measurement periods The source of the error is the misplacement of 
the The error field is 
independent from 
infl hindcast 

iments do not differ much for each measurement periods
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4.2.1. Model assessment with focus on the Bosphorus Strait
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