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1. Introduction   
The Turkish Straits System (TSS) is a uniq

Sea and materials 
through the Dardanelle ts (Ünlüata et al. 1990). The channel 
system the Mediterranean Seas, since the TSS is sensitive
to climatic changes and contrasts (Özsoy 
environmental
et al. 2001). Mass of t
factors leading from daily to inter-

Ünlüata et al. 1990; Latif et al. 1991; Özsoy et al. 1996; Özsoy et 
al. 1998; Gregg et al. 1999; Gregg and Özsoy 2002). 

-
in 

the Turkish Straits S ects of 
Mediterranean-

et al. (2010) and Tutsak 
(2012).

2. Materials and Methods  
2.1. Datasets 

Meteor (MOMA
, 
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. T et al. (2009).
3. Results and Discussion  
3.1. Sea level

The seasonal variations of monthly mean sea a
common datum, are . The seasonal in the 
Mediterranean occurs - ccurs in the 

- monthly 
value in the Mediterranean. A great amount of uta
steric aff
is not valid for the Turkish Straits System and 

mean sea level values are found in autumn highest occurs in 
March-

the autumn season.  

Figure 1.
With -

than other years at all stations. In the Mediterranean Sea 
such that the annual mean of 2009 and 2011 is almost same 

in the Mediterranean. In the Marmara Sea, the mean of 2010 is 
2009 and from

2008 is not taken into 
account on during this year. On the other hand, 
the records indicate in the year the Sea.



of the increased sea level to the North Atlantic Oscillation 
in 2

. air 
masses P often results in 
the arrival of cold and dry the 

et al. 2003). Stanev (2002) the coincidence 
of runoff s , several 

.
changes in the mean s.

Figure 2. North Atlantic Oscillation monthly ile monthly 
. 



3.1.2. Case studies of short term sea level variations
We 

3 for the Yalova Station in the Marmara Sea. 
Persistent during - -
r are in 

Figure 3. Time-series at Yalova station during - -
for (a) 

adjustment).
At the same time in 

-
significan
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ted in the free surface 
in the Marmara Sea at Yalova in the east. 

during 20- - at Yalova in the Marmara Sea (
some contrasts

. T
at the Yalova station during 20-23 2008 ( -328)

. 

Figure 4. Time-series at Yalova station  during 20-30 s - 
) for (a)

ometric
adjustment).



In this event of 20- -
r

-level at Yalova.
et al.

of the TSS 
-

-layer density stratified volume of the Marmara Sea, 
effects on sea-

Cross-
c at Yalova station are given in . 

for time lags of one day, and at no lag due to 
, usually assumed in 

The east-
sea level -

Figure 5.  Cross-
; sea level and east-

north- tation.
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3.2. ADCP Data

the channel is na
in currents, there is usually a loss further 

 v- , our 
current measurements in the 

. 

The current measurements 
moored in the

tion Yalova during 2008-2011
in .  

Figure 6. - the 
-south direction 
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-
, 

four years. 
C indicates significant relations 

erence decreases. When 
the sea level difference very small, zero or 

zero.
Summary information on the monthly values 

velocity in the north- . In March 
greater than th

The annual mean of current 
for the years 2008, 2009 and 2010 are found as - s, -
- he annual mean of 2011 due to l
coverage during this year, a mean value is still calculated. The mean value 
of - the year distinctively high
years.

Table 1. Monthly average values of averaged 
current velocity in the north- ). Positive value is to the north.

Month
Number 

of 
samples

Mean
Current

(m/s)
Standard
Deviation

(m/s)
Range
(m/s)

January - 0.30 - –
February - 0.31 - –
March -0.68 0.23 - –
April 8938 -0.62 0.32 - – 0
May 9232 - -1.1 – 0.03
June - 0.20 - – 0
July - -1.16 – 0.11
August - 0.19 -1.13 – 0
September - 0.18 -1.21 – 0.03
October - 0.22 -1.23 – 0.1
November - - – 0.08
December 12886 - 0.30 - – 0.11



3.2.1 Upper layer Volume flux
Quantifying 

from the -mo challenging since the measurements 
. It is assumed that 

t -section, 
underestimation or overestimation of the n time series 
and the 3-
earlier 

such that fluctuations are greater than the 
mean values. v

events. 

Figure 7. l
-

A summary of the calculated es is given in
2. in the 

and early summer in 
in 



the years 2008, 2009 are -9028 m3 - 3 - 3 .
We note once again that ith 
other years.

Table 2. Monthly average values of averaged 
volume -south direction (m3 ). Positive value is to the north.

Month
Number 
of 
samples

Mean
Volume 

flux
(m3/s)

Standard
Deviation

(m3/s)
Range
(m3/s)

January - - –
February - - –
March - - – 1081
April 8938 -10931 6006 - – 0
May 9232 -9306 - – 680
June - -28960 – 0
July - - –
August - - – 1689
September -8900 - –
October - - –
November - - –
December 12886 - - –

3.3. Bosphorus Upper Layer Current versus Sea Level Difference between
Marmara and Black Seas 

The sea level diff
ancillary data velocity are

using data from coastal stations. The sea level difference
the measurements at Yalova and ile coastal 

stations over varied from -
sea level diff

the sea level north
southerly Since

it is rve
is relatively greater than in the north of 

erence 
stations at t



enough 
area 

great enough 
sea level diff

are different from servations s. The average 
annual sea level difference
Gunnerson and Özturg , as 33 cm en et al. (1981). kay (1989) found 

29 cm in 1896, and 13 cm in 
se

coincide kay (1989) results.
r layer current and sea level differences 

(  6 o
An increase of the sea level diff . A 
linear regression the least sea level difference and
layer current  8. Al
large scatter in the data . 

Figure 8. The north-
ile and Yalova stations.

-
velocity and s 9 and 10 for selected monthly 

as a function of environmental 
conditions.



Figure 9. Time series of 01-30 -
direction (measured from east), (c) (d) 

(e) 
and Yalova (green) stations (f) their differences -Yalova, (g) the magnitude 
and sense of ADCP currents in the north-

. 



During the init  9 -1.0 

et al. et al.
resulting in a negative sea-level 

-
in 9

20- -328), 

et al. et 
al. et al.
travelling 

According to the ADCP data records, events lasting for one 
, , 21 of 

of 2009, 01
of 2011. The effect of souther ge events of Orkoz are clearly
documented. Sometimes diff conditions are erved simultaneously at 

ends of erences at each end of 
level are almost equalized and the 

results demonstrate
conditions vanish. le indicates that the 

s during Orkoz. In summer 
and the increase of the sea level

Sustained norther 2010 ( 10

layer currents. This is a ver in the ADCP 



o
, 3 , 8 March, , 10. In terms of 

less 
frequently ddition,
events sea level difference greater than 60 cm.

Figure 10. Time series of 01 – 2010 - ) for (a) 
direction (measured from east), (c) (d) 

(e) 
Yalova (green) stations (f) their differences -Yalova, (g) the 

magnitude and sense of ADCP currents in the north-south direction (north is 
. 



4. Conclusions 
Time series of meteorological and marine data analyzed in this study 

characterization of motion time scales. The s
Strait System. In addition to diurnal and semidiurnal oscillations in sea level, the analyses 
reveal oscillations varying from sever

The 
characterized as an inverted n the Marmara 

s affect sea level. Annual mean sea level 
often the sea level difference 

vanishes
such 

-
the hydrological situation. Th
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