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Short-period current measurements _collected on seasonal basis at two 
locations in the Otranto Strait are discussed. Two-layer circulation was ob­
served. Measurements in June 1988, March and May 1990 confinn known water 
exchange structure with inflowing northward current along the eastern coast 
and outflowing southward current along the western coast. August 1990, how­
ever, displays a differen.t exchange scheme with inflowing northward curren.t 
along the western and outflowing southward curren.t along the eastern. coast. 
The most in.ten.sive flow is usually between 500 and 800 m. Jnertial oscillations 
were observed fi"equently and their generation is discussed like: a) wind ge­
nerated inertial oscillations and b) oscillations due to northward propagating 
cyclonic eddies formed in a shear zane between the n.orthward and southward 
flow. 

INTRODUCTION 

The Adriatic Sea, as a part of the Mediter­
ranean, communicates with it across the 72 km 
wide and 800 m deep Otranto Strait. Expected 
exchange of water between the South Adriatic 
Pit and the Ionian Sea is disturbed by the un­
derwater sili (Fig. I). Situated deeply in the 
continent, the Adriatic Sea displays proper con­
tinental characteristics, opposite to the rest of 
the Mediterranean (ZORE-ARMANDA, 1969). 
Therefore, the model of the exchange of water 
is an example of interaction between a small 
and cold and a large and warm basin. 

Two processes have a strong influence on 
the exchange of a water between the Adriatic 
and the Mediterranean: a) formation of the high 
density water mass in the Adriatic (Adriatic De­
ep Water - ADW) and b) formation of the Le­
vantine intermediate high salinity water in the 

area between Rhodos and Cyprus ( at depths 
from 200 m to 600 m). Because of the generally 
cyclonic current system, Levantine Intermediate 
Water (LIW) was regist-ered frequently in the 
Adriatic Sea, and Adriatic boreal water in the 
Ionian Sea (BUUAN and ZORE-ARMANDA, 
1976). The formation of these water masses and 
advection from origin area depends on season, 
meteorological conditions, river outflow and 
characteristics of the sea bed. 

Exchange of water masses in the Otranto 
Strait is a part of the general cyclonic current 
gyre of the Mediterranean. Previous investiga­
tions of currents in that area were performed 
by different methods with quite contrary con­
clusions. 

First investigations were based on geostro­
phic currents calculations (WUST, 1961 ; OV­
CHINNIKOV, 1 966; ZORE-ARMANDA, 1969). 
These results indicated a three layer structure: 
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a) a surface layer down to 200 m with inflowing 
(northward) cunent along the east coast and 
outflowing (southward) current along the west 
coast; b) an intermediate layer between 200 m 
and 600 m, with inflowing (northward) current 
and c) a bottom layer with the prevailing out­
flowing (southward) cmTent. Intensity of cur­
rent varied seasonally. 

Recent investigations were performed by 
direct current measurements in the Otranto 
Strait (VUČAK and ŠKRIVANIĆ, 1986; MICHE­

LATO, 1986; FERENTINOS and KASTANOS, 

1988; MICHELATO and KOVČEVIĆ 1991). The 
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results indicated a two layer structure. The lon­
gest period of measurement was 32 days at five 
stations (FERENTINOS and KASTANOS, 1988). 
The results confirmed a two layer circulation: 
stable and intensive northward advection in the 
surface and intermediate layer and outflowing 
weaker advection along the Greek continental 
slope. Outflowing cuffents were also registered 
along the Italian continental shelf and contine­
ntal slope. 

This paper will deal with the analysis of 
current measurements at two stations in the area 
of the Otranto Strait (Fig. 1 ), performed during 

69 
110 

l .34 

18 

112 Skel' e se!::;;, 
4l 55 '\ 

50' 

.120 

712 

853 

I 072 
m 

91 

112 

82 

„ i 
I 

i ·~ 78 i 205 

250 

234 
Sqepl i Ojuhh 

772 
m 

9'0 

,ii 
I 

.,.. 

95'P-2 ,... 
"' 1000 

@ 

10111 

•o· 

JO' 

20' 

347 

715 

""" m 

,14'-->(,..--#~-------. .. ------------,1----,,-,--------------, 

129 

t,!J 45 

:?J :~\ 
•8 97 

134 .~ 
91 120 , \,.~ 

~\ 

1e 100 i,1ari~15 
capo S 

DBl3Go1 GS -:25Nm 
CPk4S , 'lON m 

462 

690 

530 

751 

675 

820 

50' 

850 

1110 

"' 
1083 

11SCi 

"' 
1247 

1090 

19° 10' 20' 30' 

., 

Fig. I. Mooring locations P-1 and P-2 in the Otranto Strait 
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the surveying expeditions "Andrija Mohorovi­
čić" The results obtained from these measure­
ments will be compared with the known results. 

MATERIALS AND METHODS 

Five seasonal current measurements were 
realised in the Otranto Strait (Table 1) as parts 
of two projects: "Study, exploitation and pro­
tection of the Adriatic Sea" and "P. O. E. M.". 
Two current meter anays were moored in the 
Strait: the first one near the west coast and the 
second one near the east coast at the positions: 

P-1 

<p = 40° 0,6.0' N 

A = 18° 48.5' E 

d = 690 m 

P-2 

ep = 40° 04.7' N 

A= 19° 06.5' E 

d = 970 m 

The following statistical parameters were 
used to describe cunent field characteristics: 
minimum, mean and maximum cunent spee­
ds,mean hourly vectors, resultant vectors, stab­
ility factor, progressive vector diagram, as well 
as rotary spectral analysis (Gonella, 1972). 

RESULTS 

June 1988 

The results of cunent measurements in Ju­
ne 1988 were in harmony with the previous 
knowledge about the mass exchange in the 
Otranto Strait. The situation with outflowing 
water mass along the west coast (P-1) and in­
flowing water mass along the east coast (P-2) 
suggests a "typical" current field in the Otranto 
Strait. 

Table I. Positions of current meter stations, measurement intervals and nominal depths of current meters 

STATION P-1 STATION P-2 

<p = 40° 06.0' N <p = 40° 04.7' N 
POSITION 1 = 18° 48.5 ' E ), = 19° 06.5' E 

d = 690 m d = 970 m 

18-21 JUNE 1988 22-25 JUNE 1988 

MEASUREMENT 
- - - 23-28 SEPTEMBER 1988 

INTERVALS 22-23 MARCH 1990 I 8-22 MARCH 1990 
17-19 MAY 1990 15-17 MAY 1990 
17-21 AUGUST 1990 15-17 AUGUST 1990 

NOMINAL DEPTHS OF 
5, 50, 100, 200, 500, and 650 m 5, 100, 200, 500, 800, and 930 m CURRENT METERS 

Aanderaa RCM-4 cunent meters, with 5 
minutes sampling interval, were moored at the 
nominal depths of 5, 50, 100, 200, 500, 650 m 
(station P-1 ), and 5, l00, 200, 500, 800, 930 
m (station P-2). Wind velocity measurements 
were registered onboard ship at one hour inter­
val. Time-series of current data have been short, 
from one to five days. Cunent meter stations 
were anchored by 300 kg anchor, with surface 
buoy. 

The location of the station P-1 was in the 
area where southward current outflow preva­
iled, and the station P-2 was situated in the area 
where northward current inflow prevailed. 

The resultant vectors of the current stream 
for the Otranto Strait profile are shown in Fig. 
16. 

Main statistical parameters are presented 
in Table 2. 

At the station P-1, southward current pre­
vails along the whole water column. Different 
directions of current appear at 500 m (Fig.2). 
Maxima current speeds were registered from 
17.0 cm/s (650 m) to 45 cm/s (50 m). Minimum 
(2 cm/s) was registered along the whole water 
column. Mean speeds indicate in-egular distri­
bution of speed along the water column. An 
increase of the mean speed was registered twice 
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Table 2. Statistical parameters cif the current measurements (cm/s) in Otranto Strait in June 1988. 

STATION P - 1 

DEPTH (m) 5 50 100 200 500 650 

MAXIMUM SPEED 43.0 45 .0 35.0 24.0 37.0 17.0 

MEAN SPEED 14.5 15.5 13.0 9.3 • 33.6 6.4 

MINIMUM SPEED 2.0 2.0 2.0 2.0 2.0 2.0 

RESULTANT 
VECTOR (cms-1/deg) 11 . 9 / 163 14. 4. / 151 11. 8. / I 46 7. 7 / 133 5. 7 / 131 4. 3 / 166 

STABILITY 
FACTOR (%) 82 92 9 1 82 17 66 

STATION P - 2 

DEPTH (m) 5 100 

MAXIMUM SPEED 44.0 45.0 

MEAN SPEED 23 .3 29.7 

MINIMUM SPEED 2.0 7.0 

RESULTANT 
VECTOR (cms· 1/deg) 17.5 / 334 25. 4 I 358 

STABILITY 
FACTOR (%) 75 85 

at station P-1 (depths of 50 m and 500 m). 
Stability of outflowing flow of the water mass 
was confirmed by the resultant vectors and sta­
bility factors of ctments. Stability factors were 
higher than 80 % for most of the water column. 
Exceptions are at 500 m ( 17 % ) and at bottom 
(66 %) 

Wind vector characteristics were: on 18th 
and 19th June variable wind directions, mainly 
from the southern quadrant (speed near 6 m/s); 
on 20th June the north wind with a constant 
speed 10-14 rn/s; on 21th June the north and 
northwest wind, not more than 7 rn/s. It is in­
teresting to point out that southerly wind didn 't 
influence the change of southward flow, altho­
ugh being in opposite directions, while norther­
ly and northwesterly winds intensified the cur­
rent speed (Fig. 2). 

Analysing the results, it is very difficult to 
explain higher cuITent speeds at P-1 at the depth 
of 500 m. Exchange of current direction in 24 
hours period (12 hours outflow, 12 hours in­
flow) is difficult to explain, too. Significant pe­
ak in total power spectrum at 500 m at 23.8 
hours period (Fig. 3), coincides with the peaks 
in the rest of water column. It seems to be the 
period of diurnal tidal oscillations, but it is in 

200 500 800 930 

39.0 45 .0 37.0 44.0 

25.1 31.0 36.5 25 .3 

13.0 21.0 14.0 16.0 

21. I / 354 25. O I 353 23 . 5 / 349 19.7 / 342 

84 80 64 78 

discrepancy with the tide-gauge measurements 
in Brindisi (Tavole di marea, 1988) which in­
dicate semidiurnal tid;ll oscillations. Obviously, 
the current speeds indicate another kind of os­
cillations. 

At station P-2 inflowing flow prevailed wi­
th very small oscillations in current directions 
(Fig. 4) along the whole water column. This 
was confirmed by the resultant vectors a_nd sta­
bility factors higher than 75 %, with the ·excep­
tion at 800 m where the corresponding stability 
factor was 64% (Table 2). Maxima speeds were 
from 37 crn/s (800 m) to 45 crn/s (100 m and 
500 m), mean from 23.3 crn/s at the surface to 
36.5 crn/s at 800 m, and minima from 2 cm/s 
at the surface to 21 crn/s at 500 m. lt is inter­
esting to notice that the mean and maximum 
speed values at 800 m were similar (36.5 and 
37 .O crn/s) thus indicating a high stability of 
speed and variab_ility of direction (stability fac­
tor 64 % ). Furthermor~, the discrepancy be­
tween the wind and current directions at the 
surface (always in opposite directions) should 
be pointed out, although the wind was strong 
for the first two days: on 22th and 23th June 
the N and NNW wind speed was 8-12 rn/s, 
while on 24 th June the N wind speed was 2-3 
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Fig. 2. Mean hourly wind and current vector timeseries 
for the period from June 18 to June 21. 1988 -
mooring P-1 

m/s. In the whole water column the current di­
rection turned to the left on 24th June. Although 
the generating force for such change of current 
direction has not been known, it is difficult to 
suppose that it was because of starting of the 
SE wind (Fig. 4). 

The vertical profile of a mean current spe­
ed was very complex - there were 3 increasings 
of a mean speed with depth. The most intensive 
flow was in 500-800 m layer. Intensity of the 
bottom flow is surprisingly high: maximum 44 
cm/s, mean 25.3 cm/s and minimum 16 cm/s. 

September 1988 

Because of bad weather conditions, meas­
urements were performed only at station P-2, 
with good results achieved using current meters 
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Fig. 3. Total spectrum for current time-series shown in 
Fig. 2 at the depth of 500 m 

at 100 m and 500 m. These measurements were 
characterized by the inertial-period oscillations 
at 100 m and prevailing southward outflowing 
current at 500 m, which is not typical for the 
area of the station P-2 (Fig. 5). 

Rotatory motion at 100 m, with the period 
of 18 hours, was superimposed on the north­
ward translatory advection (Fig. 6). Total power 
spectrum shows a peak at 18.1 hours period 
(Fig. 7) what is very close to the theoretical 
value of inertial period in the area of the Otran­
to Strait (T = 2IT / 2Q sin <1> = 18.6 hours, where 
Q is angular speed of Earth and <1> is latitude). 

Wind characteristics were: 23-25th Septe­
mber the NW and N wind 8-12 m/s, 26-27th 
September the N, NW and NNE wind 14-18 
m/s, and than wind speed decreased to 5 m/s. 
Although the wind oscillations can generate in­
ertial oscillations, it is difficult to explain their 
spreading to 100 m with so high intesity (cur­
rent speed 45 cm/s Table 3). This will be sub­
sequently discussed. 
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Fig. 4. Mean hourly wind and current vector time-series 
for the period June 22 to June 25, 1988 - mooring 
P-2 

Table 3. Statistical parameters of the current measureme­
nts (cm/s) in the Otranto Strait in September 
1988. 

STATION P - 2 

DEPTH (m) 100 500 

MAXIMUM SPEED 45 .0 21.0 

MEAN SPEED 10.8 12.7 

MINIMUM SPEED 2.0 2.0 

RESULTANT VECTOR 
6. 6. I 30 (cms- 1 I deg) 8. 6. / 114 

STABILITY 
FACTOR (%) 61 68 

At the depth of 500 m currents were more 

intensive than at 100 m (Table 3). Outflowing 

currents are not typical. According to the geost­

rophic current calculations (BULJAN and ZORE-
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Fig. 5. Mean hourly wind and current vector time-series 
for the period September 23 to September 28, 1988 
- mooring P-2 
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Fig. 6. Progressive vector diagram at the depth of 100 m 
for the period September 23 to September 25, 1988 
- mooring P-2 

ARMANDA, 1976) the inflow of Levantine In­

termediate Water (LIW) is typical for this layer 

at station P-2. Because of missing/too short last­

ing measurements it is not possible to give an 

explanation of this nontypical situation. 
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March 1990 

CuITent measurements in March were nat com­
pleted because of the instrument malfun-ction­
ing. At station P-1 there was no data from 200 
m and 650 m depth and at station P-2 from 800 
m and 930 m. 

The resultant vectors of current far P-1 and 
P-2 are shown in Fig. 16. 
Measurements at station P-1 were nat repre­
sentative, because of a short measurement pe­
riod ( I day), but will be presented with a few 
interesting results. 
At the depths of I O m and 100 m prevailed 
inflowing N and NW current (Fig. 8), quite 
contrary to the typical outflowing southward 
current. At the depth of 500 m intensive cur­
rents of 55-64 cm/s were registered with a 24 
hours period oscil!ation (Fig. 8). Mean speed 
was six times higher at 500 m, than at I 00 m. 
Similar situation was registered in the area of 
the station P-1 at 500 m depth in June 1988. 
Main statistical current parameters are prese­
nted in Table 4. The speed of the NW wind 
was lower than 7 m/s (Fig. 8). 
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Fig. 8. Mean hourly wind and current vector time-series 
~ for the period March 22 to March 23 , 1990 - moor­

ing P-1 

More representative measurements were 
performed at station P-2. Inflowing N and NE 
currents dominated along the whole water co-
1 umn (Fig. 9), as usual far the station P-2. The 
most intensive flow was at 200 m with a mean 
speed three times higher than at other depths 
(Table 4). Stability factors were higher than 
80% what indicates stability of direction. 

Main statistical parameters far station P-2 
are shown in Table 4. During these measure­
ments from 18th to 22th March the NNW wind 
blew, with a speed ranging from 5- I 6 in/s, de­
monstrating opposite direction of current and 
wind (Fig. 9). 

May 1990 

In May 1990 measurements were perfor­
med only two days at each station, without bot­
tom current data. 

The resultant current vectors presented alo­
ng the Otranto cross section (Fig. 16) indicate 
a typical situation with outflowing current at 
the station P-1 and inflowing current at the sta­
tion P-2. 
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Fig. 9. Mean hourly wind and current vector time-series 
for the period March 18 to March 22, 1990 - moor­
ing P-2 

Because of a short measurement period 
and missing of the bottom data, cunent charac-

teristics will not be analyzed in detail and the 
results are presented in Table 5. 

The main characteristics of cunent field , 
evident from the Table 5, as well as from Figs. 
1 O and 11 are the following: at station P-1, the 
current flow was more intense (maximum speed 
was recorded at 100 m depth) and more per­
sistent, with prevailing outflowing current in 
the intermediate and bottom Iayers (below 100 
m), than in the surface Iayer (5 and 50 m), 
where the speeds were lower and directions 
were more variable; at station P-2, the current 
flow was more intense in the first 100 m (max­
imum speed was recorded at 5 m depth) , with 
pronounced inertial oscillations, than in the in­
termediate and bottom layers, which were char­
acterized by more persistent inflow of minor 
intensities. The wind of NW and NNW direc­
tions (7-10 m/s) was a probable generator of 
inertial oscillations at station P-2 (Fig. 11 ). 

August 1990 

During August 1990 a different pattem of 
current field was registered. The inflowing NW 
current prevailed along the west coast (P-1 ), 
while the outflowing SE cunent existed along 
the east coast (P-2), which could be regarded 
as a nontypical situation. 

Table 4. Statistical parameters of the current measurements (cm/s) in the Otranto Strait in March 1990. 

STATION P - 1 

DEPTH (m) 10 100 500 

MAXIMUM SPEED 38.0 54.0 64.0 

MEAN SPEED 17.6 10.3 63.8 

MINIMUM SPEED 7.0 2.0 55 .0 

RESULTANT VECTOR (cms- 1 / deg) 5.0 I 299 8.6 I 329 39.3 / 296 

STABILITY FACTOR (%) 29 83 61 

STATION P - 2 

DEPTH (m) 5 100 200 500 

MAXIMUM SPEED 26.0 16.0 40.0 29.0 

MEAN SPEED 8.1 9.5 23.0 8. 1 

MINIMUM SPEED 2.0 4.0 2.0 5.0 

RESULTANT VECTOR (cms- 1 I deg) 6.8 I 33 7.7 / 27 19.2 I 13 7.0 / 20 

STABILITY FACTOR (%) 84 81 83 87 
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Main statistical parameters of cunents are 
presented in Table 6. 
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Fig. 11. Mean hourly wind and current vector time-series 
for the period May 15 to May 17, 1990 - moorn­
ing P-2 

Inflowing NW current prevailed at station 
P-1, down to 500 m. Outflowing current pre­
vailed near the bottom (Fig. 12). Progressive 

Table 5. Statistical parameters of the current measurements (cm/s) in the Otranto Strait in March I 990. 

STATION P - 1 

DEPTH (m) 5 50 100 200 500 

MAXIMUM SPEED 20.0 23.0 29.0 25.0 25.0 

MEAN SPEED 7.4 9.6 13.3 12.8 13.8 

MINIMUM SPEED 3.0 2.0 2.0 2.0 S.O 

RESULTANT VECTOR (cms- 1 / deg) 4.9 I 76 5.5 I 138 10.2 / 201 12.1 / 184 13.5 / 171 

STABILITY FACTOR (%) 66 57 76 95 98 

STATION P - 2 

DEPTH (m) 5 IOO 200 500 800 

MAXIMUM SPEED 49.0 30.0 19.0 I I.O JO.O 

MEAN SPEED 48.6 16.9 11.5 6.4 6.4 

MINIMUM SPEED 12.0 2.0 2.0 2.0 2.0 

RESULTANT VECTOR (cms-1 / deg) 5.6 I 210 10.6 I 38 9.7 I 44 5.6 I 39 5.3 / 45 

STABILITY FACTOR (%) 12 63 84 88 82 
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Table 6. Statistical parameters of the current measurements (cm/s) in the Otranto Strait in August 1990. 

DEPTH (m) 

MAXIMUM SPEED 

MEAN SPEED 

MINIMUM SPEED 

RESULTANT VECTOR (cms-1 / deg) 

STABILITY FACTOR (%) 

DEPTH (m) 

MAXIMUM SPEED 

MEAN SPEED 

MINIMUM SPEED 

RESULTANT VECTOR (cms- 1 / deg) 

STABILITY FACTOR (%) 

5m 
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26.0 14.0 21.0 16.0 22.0 22.0 

11.2 7.4 13.8 6.4 13 .5 I I.O 
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vector diagram of currents at 500 m is pre­
sented in Fig. 13, being similar to progressive 
vestor diagrams at the smaller depths, and dif­
ferent from those near the bottom. Maxima spe­
eds were in the range from 14 cm/s (50 m) to 
26 cm/s (surface) and mean values from 6.4 
cm/s (200 m) to 13 .5 cm/s (500 m). The highest 
minimum was registered near the bottom (7 
cm/s - Table 6). The mean current speeds indi­
cate an irregular distribution of current inten­
sity. The most intensive currents were at 100 
m and 500 m. 

Stability factors were lower, between 60 
% and 75 %, as a consequence of exchange of 
current regime at the beginning of the measure­
ment period. 

In spite of the strong NNW wind (I O- 15 
m/s on 19th and 20th August), current direction 
was opposite to the wind in the major part of 
the water column (Fig. 12). 

Fig. 12. Mean hourly wind and current vector time-series 
for the period August 17 to August 21, 1990 -
moorning P-1 

The outflowing SE current of negligible 
intensity prevailed at station P-2 (Fig. 14). Cur­
rent speeds were lower than 16 cm/s (Table 6) 
and stability factor higher than 90 % along the 
whole water column. The progressive vector 
diagram of currents at 200 m is shown in Fig. 
15. 

The most intensive currents were at 200 m 
and 800 m, and the lowest at 500 m, quite 
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E-KOM: 25148 M 
STATION: P-1 

DATE: 17/20.08.1990. 

Fig. 13. Progressive vcctor diagram at the dcpth of 500 
m for thc period August 17 to August 20, 1990 
- mooring P-1 

contrary to the typical situation when at 500 m 
the prevailing inflowing cunents were of max­
imum intensity. The N and NW wind (5-10 
m/s) had the same direction as the surface cur­
rent (Fig. 14). 

In meteorological situation without wind, 
or when the wind speed was negligible, one­
layer flow existed, especially in the area of the 
station P-2. 

DISCUSSION 

Seasonal short-period current measureme­
nts at two stations in the Otranto Strait indicate 
mainly two-layer circulation, sometimes with 
only one layer especially at station P-2 (Fig. 
16). The results are in agreement with VUČAK 
(1978), VUČAK and ŠKRIV ANIĆ (1986), FEREN­
TINOS and KAST ANOS ( 1988) and MICHELATO 
and Kov AČEYIĆ (199 I) results, obtained also 
by direct current measurements. The results are 
in collision with three-layer model obtained by 
calculating of geostrophic currents (WUST, 
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Fig. 14. Mean hourly wind and current vector time - se­
ries for the period August I 5 to August 17, I 990 
- mooring P-2 

1961; 0YCHINNIKOV, 1966; ZORE-ARMANDA, 
1969). 

Geostrophic currents, being caused by the 
horizonta! difference of density between water 
masses of the Adriatic Sea at the Ionian Sea 
are dominant signal in the current field . The 
current field was slightly modified by tidal cur­
rents ; wind influence was located in the surface 
layer, in connection with the wind force and 
season. 

Geostrophic currents were sometimes so 
strong at the surface, so that a strong wind in 
opposite direction didn 't change the current di­
rection. 

The wind often generated oscillations of 
inertial period, what have concluded FERENTI­
NOS and KASTANOS (1988) and MICHELATO 
and KOVAČEYIĆ (1991), as well. 

Measurements in June 1988, March and 
May 1990 supported the well known structure 
of exchange of the water mass in the Otranto 
Strait, with inflowing northward currents along 
the Albanian coast, and outflowing southward 
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E - KOM: 13960 M 

STATION: P-2 

DATE: 15/16.08 ,1990. 

Fig. 15. Progressive vector diagram at the depth of 500 
m for the period August 15 to August 16, 1990 
- mooring P-2 
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flowing, while in nontypical situation inflowing 
currents along the Italian coast were more in­
tensive and unstable than outflowing currents 
along the Albanian coast. At both stations cur­
rents were stronger in typical, than in nontypi­
cal situations. 

lt is interesting that VUČAK (1978) regi­
stered in July 197 5 outflowing currents at both 
stations on the basis of one day measurements. 

According to the accessible data set, it is 
impossible to conclude which mechanism is re­
sponsible for change of the current regime in 
the Otranto Strait. 

Vertical profile of the cunent speed is co­
mplex, with a few disturbances along the water 
column. At station P-1 currents intensified at 
500 m, while at station P-2 at 500 m and 800 
m. 

Outflowing currents near the bottom were 
not registered in ali measurements what is con­
trary to the results of VUČAK and ŠKRIY ANIĆ 
(1986), FERENTINOS and KASTANOS (1988) 
and MICHELATO and KOVAČEYIĆ (1991). 

A regular exchange of the inflow-outflow 
currents at station P-1 at 500 m, with 24 hours 
period, was registered in June 1988 and March 

P·1 P-2 P-1 P-2 

~ 
., 

JUNE 1988 MARCH 1990 

Fig. 16. Resultant currents in the Otranto Strait profile for March, May and August, 1990 and June, 1988. 

currents along the Italian coast. Such current 
regime can be called a "typical situation". 

Meanwhile, in August 1990, the opposite 
nontypical exchange of water masses was re­
gistered, with outflowing cmTent along the Al­
banian coast and inflowing current along the 
Italian coast. In typical situation inflowing cur­
rent were more intensive and stable than out-

1990, but not at other depths. This phenome­
non is difficult to explain on the basis of the 
available data set. The tidal effect, however, can 
be ruled out. 

Missing of data at four depths in Septem­
ber 1988 has provoked another dilemma. Os­
cillations of inertial period at 100 m can be 
explained as a result of variable wind influence 
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(strong to storm wind). However, it is rea! to 
suggest that intensity of inertial oscillations de­
creases with depth (POLLARD, 1980), which ca­
nnot be seen from our measurements. 

Another possible generator of inertial os­
cillations would be explained, as a consequence 
of the existence of cyclonic gyre in shear zone. 
Existence of gyres in the Ot:ranto Strait area 
was registered by FERENTINOS and KASTANOS 
(1988) from direct cunent measurements and 
from satellite photos. 

A few cyclonic gyres, with radius of I 0-15 
km, were registered in the shear zone. Direction 
of translation was toward the north,with speed 
similar to geostrophic cunents. Physical expla­
nation of generating cunents of inertial period 
during translation of gyres was given by FERE­
NTINOS and KASTANOS (1988). ln the shear zo­
ne some parcels of the water mass can be detac­
hed from the general flow, causing inertial mo­
vement. During passive movement Coriolis 
force caused inertial oscillations. The resultant 
current field was performed by inertial oscilla­
tions and translation. This resultant motion is 
shown on the progressive vector diagram of 
currents (Fig. 6). 

CONCLUSIONS 

The results obtained by the present study 
show the following: 

1. Current measurements indicate two-la­
yer circulation; 

2. Two main types of water exchange stru­
cture between the Adriatic and the Ionian Sea 
were observed: 

a) "typical situation" - the northward flow 
along the eastem coast and the southward flow 
along the westem coast of the Otranto Strait. 
The northward flow is more intensive and sta­
ble than the southward flow; 

b) "nontypical situation" - an opposite flow 
than in the typical situation in the Otranto Strait. 
Inflowing currents along the western coast are 
more intensive and unstable than outflowing cu­
rrents along the eastern coast; 

3. At both stations currents were stronger 
in typical than in nontypical situation; 

4. Geostrophic currents are a dominant fea­
ture in a two-layer outflow-inflow water ex­
change structure; 

5. The most intensive flow is usually be­
tween 500 m and 800 m; 

6. Surface current vector and wind vector 
can be in opposite direction although the wind 
is strong; 

7. Inertial-period oscillations were obse­
rved frequently; 

8. Better understanding of water circula­
tion in the Otranto Strait requires additional lon­
ger-term current measurements together with 
temperature, salinity, density, wind, air pressure 
and sea level measurements. 
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Neki rezultati mjerenja morskih struja u Otrantskim vratima 

Nenad LEDER, Ante SMIRČIĆ, Marijan FERENČAK i Zoran VUČAK 

Državni hidrografski institut, Split, Republika Hrvatska 

KRATKI SADRŽAJ 

Za vrijeme oceanografskih krstarenja i/b "Andrija Mohorovičić" mjerene su morske struje u 
Otrantskim vratima. Mjerenja su bila organizirana po sezonama na dvije postaje: P-1 uz zapadnu 
obalu i P-2 uz istočnu obalu Otrantskih vrata. Na svakoj postaji je bila usidrena strujomjerna 
stanica sa 6 strujomjera Aanderaa RCM-4 s intervalom mjerenja 5 minuta. 

Na obje postaje je uočena dvoslojna cirkulacija. Mjerenja u lipnju 1988. godine, ožujku i 
svibnju 1990. godine potvrđuju do sada poznatu strukturu izmjene vodenih masa u Otrantskim 
vratima s ulaznim sjevernim strujanjem uz istočnu obalu i južnim izlaznim strujanjem uz zapadnu 
obalu. Međutim, mjerenja u kolovozu 1990. godine pokazuju sasvim suprotnu shemu izmjene 
vodenih masa s ulaznim sjevernim strujanjem uz zapadnu obalu i izlaznim južnim strujanjem uz 
istočnu obalu Otrantskih vrata. 

Oscilacije inercijalnog perioda česta su pojava u Otrantskim vratima. Njihova pojava se 
pokušava objasniti djelovanjem dva fizikalna procesa: jakim oscilirajućim vjetrom i formiranjem 
ciklonalnih vrtloga u zoni smicanja između sjevernog i južnog strujanja. 


