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Abstract In November 2013, the first short-term surface drifter experiment has been carried out along the 
Lithuanian coast. Three drifters were deployed from R/V Vėjūnas at a location ~6 km offshore and 2.5 km 
north of Klaipėda. During the period of observation from 22-30 November, the drifting direction has shifted 
up to five times by more than 90 degrees mainly due to changes in the mean wind direction. After seven days, 
the drifters have reached the coast approximately 30 km south of Klaipėda. The analysis of the relationships 
between the mean wind speed and the mean drift speed for the three periods differentiated based on meteoro-
logical conditions yielded a regression coefficient of 0.031, with the entire experiment period characterized by 
a lower value of 0.014. 
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INTRODUCTION

In the World Ocean, the satellite-tracked drifters have 
been widely used to receive the relevant information 
on water parameters and its movement (Booth, Mel-
drum 1987; Bograd et al. 1999). Relatively long data 
series with the comparably low cost could be gath-
ered from the places where stationary measurement 
data or measurements from the ships of occasion are 
not available. 

Due to heavy shipping in the Baltic Sea, the prob-
ability of the oil spillage is high (HELCOM 2010). The 
drifter experiments provide valuable data for the vali-
dation of the Lagrangian drift models that are widely 
used for estimating the fate of oil spills or for pointing 
out its potential sources (Liungman, Mattsson 2011; 
Loncar et al. 2012). The Lagrangian drift models are 
also highly relevant for estimating the path of the drift-
ing objects such as polluted water, living organisms or 
lost goods (Abbott 1990; König, Schrum 1997). 

Tracing Lagrangian trajectories is a powerful tool 
for understanding and diagnosing motion in the ocean. 

Only a few short-term drift experiments have been 
performed in the Baltic Sea so far, most of them in 
the Gulf of Finland. The difficulties of using surface 
drifters in the Baltic Sea are first due to the heavy traf-
fic and extensive fishing in the Baltic Sea. The second 
restrictive reason would be a relatively small mean 
depth of the Baltic Sea, which limits the applicabil-
ity of the SVP-drifter (Surface Velocity Programme 
drifter) due to an increased risk of running aground 
(Lumpkin, Pazos 2006). Therefore, the deployment 
of the surface SVP drifters measuring currents at the 
12–18 m depth is possible in a limited area of the Bal-
tic Sea with a sufficient depth, for example, in the 
Baltic Proper (Kjellsson, Döös 2012). In some cases, 
it is more convenient to use drifters submerged in 
the uppermost 1‑2 m water layer. Most of the experi-
ments using such kind of drifters were conducted in 
the Gulf of Finland in last decades (Gästgifvars et al. 
2006; Soomere et al. 2011).

The movement of water masses in natural water 
bodies are of different spatial and temporal scales. 
However, the numerical hydrodynamic models are 
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supposed to reproduce the larger ones, representing 
the meso-scale dynamics and depending on the hori-
zontal resolution of the model. The sub-grid water 
motions are matter of parameterization in Eulerian 
models (Soomere et al. 2011). These models have 
been recently applied for the Lithuanian marine wa-
ters (Davulienė, Trinkūnas 2004; Zemlys et al. 2013). 
However, drift simulations by Lagrangian models 
have to deal with motions on the sub-grid scale with 
great accuracy, as this might be important for the sim-
ulated drifting path. Therefore, the drift experiments 
are expected to give the required information about 
the sub-grid hydrodynamic processes.

Although Lagrangian surface drifters are used for 
scientific purposes in the World Ocean since 1970s, 
there are no published reports available on any such 
experiment in the south-eastern part of the Baltic Sea 
(Niiler 2001). Our first attempt of conducting the La-
grangian drift experiment was useful in gaining the 
technical experience of dealing with the drifter and 
in planning the drifting experiment itself. Concern-
ing this, there is a strong willingness to continue the 
drifting experiments in the Lithuanian marine waters 
in the future. 

The aim of this paper is to analyse the peculiarities 
of a Lagrangian drift in the south-eastern part of the 
Baltic Sea at the Lithuanian coast, and to gain under-
standing, in general, about the processes affecting a 
path of drifting object and a dispersion characteristics 
in the upper layer of the sea. 

EXPERIMENT 

Study site

The study site covers the south-eastern part of the Bal-
tic Sea along the Lithuanian coast. The neighbouring 
countries at the maritime boundaries are Latvia in the 
north, Russia (Kaliningrad Oblast) in the south, and 
Sweden from western site. The area of the exclusive 
economic zone is 6426.6 km² and extends seawards 
about 95  km (http://www.marineregions.org/gazet-
teer.php?p=details&id=5684). 

The length of the Lithuanian coast is 90.66  km 
(Žilinskas 1997). The Klaipėda Strait is located 
nearly in the centre of this length. Here the Nemunas 
River, the third largest tributary of the Baltic Sea, is 
flowing into sea through the Curonian Lagoon. The 
south-eastern part of the Baltic Sea has a wide subma-
rine slope.  During the experiment, the drifter reached 
the distance of about 12 nautical miles from the coast 
with the maximum depth of about 50 m (Fig. 1). Here 
locations of the drifters’ pick-up are marked by stars, 
the circles show the location of the drifter on the 
specified day at 00:00 GMT, and the arrows show the 
wind direction at the time.

Western and south-western wind directions are dom-
inant at the Lithuanian coast of the Baltic Sea. Analysis 
of MODIS SST maps over the period of 2000–2011 
suggests that the northern direction of transport of the 
water plume penetrating the sea from the Curonian La-
goon through the Klaipėda Strait is dominating. This 
corresponds also to the prevailing south and south-
westerly winds along the south-eastern Baltic Sea (Ko-
zlov et al. 2012). However, during the cold seasons of 
the year the probability of the northern winds increases 
(Dailidienė et al. 2012). The northern winds induce up-
welling at the Lithuanian coast during which the ver-
tical motion of water masses is caused by horizontal 
divergence in the surface layer of the sea and produces 
the local decrease in the water temperature in the upper 
layer of water along the shore (Lepparanta, Myrberg 
2009). On contrary, it brings warmer waters from the 
deep layers to the coastal area during the cold time of 
the year (Kozlov et al. 2012).

Methods

The drifters described in Soomere et al. (2011) were 
used in the experiment. It is a tube-shaped plastic 
pipe with diameter of 50 mm, which has the 1.8 kg 
weight and is about 2 m long (the submerged part is 
of 1.4 m long). Every 15 min. the coordinates of the 
current drifter’s location as a standard SMS message 
were sent to the local GSM operator. The capacity 
of eight D-size standard elements (18  Ah) together 
with the internal Li-ion battery (3.7 V, 18 Ah) ena-

Fig. 1  Paths of drifter’s movement on 22–30 November 
2013. Compiled by L. Davulienė and V. Žąsytis, 2014. 
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bled continuous work of the device for 2-3 weeks. 
The drifter should be able to transmit GSM signal to 
coastal stations from a distance up to 30 km offshore. 
However, only the Lithuanian GSM operator could 
receive the SMS. Therefore, if the drifter would enter 
the waters of the neighbouring countries the signal is 
lost. In this case, the probability to recover the drifter 
would also reduce to minimum.

For the analysis of wind conditions during the ex-
periment the two wind data sets from different sourc-
es were used: data measured at the Klaipėda Meteoro-
logical Station (Klaipėda MS), operated by the Marine 
Research Department of the Lithuanian Ministry of 
Environment, and observation data from the Global 
Data Assimilation System (GDAS) archive (http://
www.ncdc.noaa.gov/data-access/model-data/model-
datasets/global-data-assimilation-system-gdas; data 
source: http://ready.arl.noaa.gov/ READYamet.php). 

Comparison of wind data sets showed that, in gen-
eral, during the period of the experiment the mean dif-
ference in wind direction was about 13°±10°. Howev-
er, the mean difference in the wind speed in the period 
from 24 to 26 November was about 2.4±0.3 m/s with 
maximum of 5 m/s on 26 November 3:00 GMT. Both 
wind data sets have particular disadvantages. The first 
one is measured in the urban environment far from 
the field experiment area, and the other is a data set 
of the global data assimilation model with a compara-
bly course horizontal grid. Therefore, both wind data 
sets were used in the analysis of the experimental data. 
The wind parameters at the Klaipėda MS are measured 
every 3 hours. In the GDAS archive, the meteorologi-
cal data are also resolved at the 3-hour resolution.

Soomere et al. (2011) have estimated the contribu-
tion of the wind to the overall drift velocity assuming 
that wind stress and water friction are dominated by 
turbulent drag and are compensate each other for the 
stationary case. According to this analysis, the speed 
for wind-induced drift of the device and the speed 

of wind are related by approximate factor of 0.025. 
This coefficient was calculated for the device with the 
same geometry used in our experiment.

Description of experiment

The drift experiment began at 17:00 GMT on 22 No-
vember 2013. Three drifters were released from the 
scientific research low draft vessel Vėjūnas at the lo-
cation 55.750 N, 20.972 E that is about 6 km apart 
from the coast and about 2.5 km to the north from 
the Klaipėda Strait (see Fig. 1; Table 1). The water 
column is about 24 m deep in the area. The release 
point was chosen in close vicinity to the Klaipėda 
Port and to the shipping way as the ships or the port 
itself might be a source of drifting objects e.g. waste. 

The signal of the drifter No. 1 was lost on 24 No-
vember, i.e. approximately after 31 hour from the 
beginning of the experiment. On 25 November, ap-
proximately after 56 hours, the signal of the drifter 
No. 2 was also lost. The drift experiment ended on 30 
November, i.e. approximately after eight days from 
the start when the last signal of the drifter No. 3 was 
received.

All drifters were found later on the coast of the 
Curonian Spit to the south from the start position. 
However, the full route of drifting was received only 
from the drifter No. 3 (see Fig. 1). The last signal sent 
by this drifter was received on 30 November 2013 
about 30 km to the south from the Klaipėda Port at the 
settlement of Preila, and on 4 December this drifter 
was found at the Nida town, i.e. other 10 km farther 
to the south. The drifters Nos. 1–2 were picked-up on 
1 December and 30 November, respectively, on the 
coast of the Curonian Spit about 25 km to the south 
from the Klaipėda Port at the settlement of Perval-
ka about 1.5 km apart from each other. The drifters 
moved within reach of the coastal GSM station during 
the whole time of experiment, therefore, the loss of  

Table 1  Course of the experiment: drifter locations at the particular time. Compiled by L. Davulienė, 2014.

Date Time, GMT Latitude Longitude Comments

22.11.2013 16:54 N 55:44:59 E 20:58:19 Start
23.11.2013 00:09 N 55:46:10 E 20:56:15 Drifter No. 3
24.11.2013 00:09 N 55:45:29 E 20:51:46 Drifter No. 3
25.11.2013 00:09 N 55:40:47 E 20:50:46 Drifter No. 3
26.11.2013 00:09 N 55:35:48 E 20:49:52 Drifter No. 3
27.11.2013 02:39 N 55:28:34 E 20:47:03 Drifter No. 3
28.11.2013 00:09 N 55:35:14 E 21:00:28 Drifter No. 3
29.11.2013 22:09 N 55:31:35 E 21:05:43 Drifter No. 3
30.11.2013 21:54 N 55:23:04 E 21:02:04 Drifter No. 3
01.12.2013 - N 55:25:07 E 21:03:02 Drifter No. 1 pick-up
30.11.2013 - N 55:24:13 E 21:03:44 Drifter No. 2 pick-up
04.12.2013 - N 55:18:10 E 20:58:28 Drifter No. 3 pick-up
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At the beginning of the experiment, on 22 Novem-
ber, the north north-eastern wind prevailed and the 
drifters were moving in the north-western direction, 
i.e. perpendicular to the wind direction, for about 12 
hours (Fig.  3). In the second half of 23 November, 
the direction of drifting path changed and the drift-
ers were moving in the south-western direction nearly 
downwind for about 16 hours. On 24 November, the 
wind turned to the western direction for a short pe-
riod of about 10 hours. This change in the wind direc-
tion was also followed by the increase in the wind 
speed. The direction of drifter movement followed 
this change in the wind direction very firmly (see Fig. 
2). As in the second half of the same day the wind 
returned to the northern direction and remained stable 
for the next two days, the direction of drifter move-
ment also turned to the downwind direction parallel 
to the coast, however, with a delay of about 12 hours. 
The wind speed increased in the period from the 24 to 
26 November compared with the previous period of 
22–23 November from about 2.5 m/s to about 7.5 or 5 
m/s, according to the GDAS archive or Klaipėda MS, 
respectively (see Fig. 2).

signal of the two drifters in the sea could be attributed 
to other reasons, which have remained undisclosed 
yet. 

During the whole week before the start of the ex-
periment, the southern winds prevailed in the south-
eastern part of the Baltic Sea. However, on the day of 
the start of the experiment the wind direction changed 
to the opposite. During the period of the experiment, 
on 22–29 November, the western to northern wind di-
rections prevailed (Fig. 2). It should be noted that the 
definition of the direction for the water currents and 
wind are different, therefore, the direction of drifting 
was recalculated, and e.g. zeroº means the northern 
wind and the drifting direction from the north to the 
south. The drifter speed is presented as the route length 
per time interval, where the time interval is 15 min. 

The comparison of the wind direction and the 
drifting direction reveals that the drifting direction 
was changing from the perpendicular to nearly down-
wind direction. During the experiment, the course of 
Lagrangian drifter movement has changed for about 
five times by more than 90º due to changes in the 
wind direction. 

Fig. 2  Wind speed and direction along with the drifter speed and direction on 21–30 November 2013. Compiled by 
L. Davulienė and I. Dailidienė, 2014.
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The wind speed in the subsequent period of 27–28 
November increased to 12–13 m/s. On 27 November, 
the western wind perpendicular to the coast prevailed 
causing the rise of the sea level towards the coast. There-
fore, nearly geostrophic movement of the drifter was 
observed. The drifter No. 3 was moving almost perpen-
dicularly to the wind direction about 45º to the coastline 
(Figs. 1 and 3). In the second half of the 28 November, 
i.e. approximately after 130 hours from the start, the 
drifter No. 3 came up to the coast of the Curonian Spit 
about 13 km to the south from the Klaipėda Port. The 
drifter then moved along the coast to the south up to the 
place where it was found on 4 December 2013.

The length of the path during the time step (in our 
case, it is 15 min.) shows that the movement of the 
drifter No. 3 on 28 November after it came up to the 
coast became “uneven” or unpredictable. Therefore, 
these data were excluded from further analysis. There-
fore, the time of the end of the experiment is consid-
ered the 28 November 8:15 GMT. There were also 
periods when the measurement data were missing. In 
case of the drifter No. 3 the longest, 10-hour, data gap 
occurred on 26 November at about 12:30 GMT, fol-
lowed by another 4-hour data gap until 2:30 GMT on 
27 November. In some cases, these gaps were filled 
with averaged neighbouring values (see Fig. 2). 

The type of the Lagrangian drifter used in the ex-
periment has been proved suitable for the drifting ex-
periments in the south-eastern part of the Baltic Sea, 
in general. However, in order to avoid the loss of data 
the causes of technical problems should be found. 

RESULTS

The length of the total path of the drifter No. 3 was 
about 75 km (Fig.  4a). With the mean speed of 
0.17 m/s the drifter No. 3 covered the mean distance 
of about 14.7 km per day (Table 2).The mean speed 
and standard deviation of other drifters Nos. 1 and 2 
were lower compared to that of the drifter No. 3 as 
the meteorological conditions were rather calm in the 
first part of the experiment. The drifter No. 3 reached 
the maximum speed of 0.48 m/s on 27 November at 
11:00 GMT when westerly wind of about 13 m/s was 
prevailing (see Fig. 2).

The simplified analysis of relation between the 
mean wind speed and the mean drift speed has been 

carried out. Based on the wind speed data obtained 
from the GDAS archive, the period of the experiment 
could be divided into three periods: 22–23, 24–26 and 
27–28 November, distinguished by the steady wind 
direction and the average wind speed of 3 m/s, 8 m/s 
(5 m/s according to the Klaipėda station) and 12 m/s, 
respectively (see Fig. 2). During the first period, the 
mean length of the segment (time interval of 15 min.) 
was about 100 m (400 m/h). During the second pe-
riod on 24 November, the wind speed increased to 
about 8 m/s and the segment length increased to about 
180 m (720 m/h) with the maximum for the drifter 
No. 2 reaching nearly 400 m per time interval. Dur-
ing the third period, on 27 November, the wind speed 
increased to about 12 m/s and the segment length in 
the second half of the day reached the mean value of 
360 m (1.4 km/h) for a few hours (see Fig. 2). This 
simplified analysis of relation between the mean wind 
speed and the mean drift speed evaluated for three se-
lected periods of the experiment with different mete-
orological conditions gives the regression coefficient 
of (31±1)×10-3. This coefficient gives a first order ap-
proximate evaluation of the mean drifter speed when 
the wind speed is known. 

The analysis of the relation between the wind 
and drifter speed based on overall set of data was 
also carried out. It showed a similar dependence as 
discussed above – the segment length or the drift-
ing speed increased along with the increasing wind 
speed. However, the dispersion of the measurement 
data points was high and the obtained correlation be-
tween the wind speed and the 3-hour averaged drifter 
speed was rather low – about 0.65 (p<0.001) for both 
wind data sets (Figs. 2–3). Therefore, the regression 
coefficients evaluated using 3-hour averaged drifter 
speed data were considerably smaller compared to the 
former simplified analysis, i.e. (14.5±0.3)×10-3 and 
(18.9±0.4)×10-3 for the Klaipėda MS and the GDAS 
archive wind data sets, respectively (see Fig. 3).

The distance between the drifters was increasing 
with time (Fig. 4b). The distance between drifters 
Nos. 1 and 2 increased to 500 m during 16 hours from 
the start of the experiment (11 m/h). However, after 
the first turn by about 90  due to changes in the wind 
direction the distance started to decrease and reached 
minimum values, i.e. the drifters were moving almost 
together during the next 12 hours until the signal of 

Table 2  Statistics of the drifter and wind speed; SD is Standard Deviation. Compiled by L.Davulienė and V.Žąsytis, 
2014.

Drifter Drifter time 
on sea, hours

Drifter speed, m/s Wind speed, m/s
Klaipėda MS GDAS1

Mean±SD min; max Mean±SD min; max Mean±SD min; max
No. 1 31.25 0.10± 0.04 0.00; 0.21 1.5±1 0; 3 5.4±0.8 4; 6.3
No. 2 56.00 0.15± 0.08 0.01; 0.42 3±2 0; 7 8.8±4.5 4; 17.9
No. 3 116.75 0.17± 0.1 0.02; 0.48 5.8±5 0; 16 7.2±3.5 2.1; 13.5
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Fig. 3  Correlation between drifter and wind speed for the period of 22–30 November. The source of wind data: a) 
Klaipėda MS, b) GDAS archive. Compiled by L. Davulienė and L. Kelpšaitė. 

Fig. 4  The lengths of the drifting routes for the first 60 
hours: a) the length in time, b) the variations of the distance 
between the pairs of drifters. Compiled by L. Davulienė 
and V. Žąsytis. 

the drifter No. 1 was lost (see Fig. 4b). The distance 
between drifters Nos. 2 and 3 increased to more than 
2500 m in about 56 hours from the start of the experi-
ment, i.e. spreading rate was about 45 m/h. During 
this time, the drifters covered the distance of about 
30 km.

The change in spreading rate with distance be-
tween drifters was analysed in more detail for the pair 
of drifters Nos. 2 and 3. The spreading rate was calcu-
lated as a velocity of the change in distance between 
drifters. In our experiment, the obtained spreading 
rates were positive as well as negative. Negative 
values were obtained mostly for the periods where 
changes in the drifting direction were observed (see 
Fig. 1). Negative values were excluded from further 
analysis. Only slight increase of the spreading rate 
with the distance between drifters was obtained: the 
correlation coefficient (R), was about 0.5 (Fig. 5). 
The maximum spreading rate value of about 470 m/h 
was reached for the drifters separated by more than 
2 km. In addition, no correlation between spreading 
velocity and distance between drifters was found for 
hourly mean spreading rate data set (R was about 
0.4). However, in general, it could be noticed that the 
range of the spreading rate values was increasing with 
the growing distance between drifters. 
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DISCUSSION

The analysis of the relation between wind and drifting 
speed basing on the experimental data was carried out. 
The regression coefficient calculated from the whole 
set of experimental data was about 0.014–0.019 (for 
the different sources of wind data), and the coefficient 
calculated from three periods mean data about 0.031. 
This is due to the inertia of the moving water masses. 
The direction and speed of the water currents reacts 
to the changes in the wind direction with a particular 
delay. Along with the advection and wind drag the 
drifting path could, in general, also be affected by 
the Stokes drift, turbulence. The obtained coefficient 
value of 0.031 is higher than the theoretical value of 
0.025 calculated by Soomere et al. (2011), however, 
it might better represent the stationary case when all 
acting forces are balanced and the drifting speed is 
relatively stable. On contrary, the lower value of the 
relation coefficient of 0.014 obtained in the study 
comprises the whole period of the experiment, i.e. 
the transient periods are also included. Therefore, this 
value could hardly be compared with the theoretical 
value of 0.025.   

The drifting experiments where pairs or triplets 
of drifters are involved enable the drifter dispersion 

analysis (Kjellsson, Döös 2012; Soomere et al. 2011; 
Vandenbulcke et al. 2009). Horizontal spreading is 
the result of horizontal current shears (on various spa-
tial and temporal scales) (Liungman, Mattsson 2011). 
The spreading rate represents the velocity of the in-
crease in the distance between the drifters analysed as 
a pair. This rate is not constant and can be approxi-
mated by a power function or an exponential law of 
the time elapsed from the release of the particles (Ri-
chardson 1926; Soomere et al. 2011). The analysis 
revealed weak or no correlation between spreading 
velocity and distance between drifters was found. 
However, it also should be noted that in order to char-
acterise the spreading processes in Lithuanian marine 
waters with greater statistical accuracy more experi-
mental data of drifting pairs should be collected.

The increase in spreading rate for the pairs of drift-
ers was analysed. The dynamics of the distance be-
tween drifters represented on a log-log scale could 
indicate the type of turbulence influencing the motion. 
The regression coefficient (b), has value of 1.5 for the 
3D local scale turbulence, according to the Richardson 
low, and is growing to infinity in case of 2D turbu-
lence characteristic of large-scale motions (Richard-
son 1926; Lumpkin 2003; Soomere et al. 2011). The 
analysis of the dependence of the distance on the drift 

Fig. 5  Spreading rate dependence on the distance between drifters. Compiled by L. Davulienė. 
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Fig. 6  Time dependence of the distance between pairs of drifters in log-log scale. Compiled by L. Davulienė.

time showed a linear growth with the regression coef-
ficient close to b≈1 (Fig. 6). However, for relatively 
large separations, more than 300 m after 15 hours of 
drifting, the increase in growth of the distance between 
drifters with time could be indicated. When distance 
between the drifters reached 400–700 m, i.e. a certain 
threshold value, the regression coefficient for the time 
interval of 15–70 hour reached the value of about 1.5 
characteristic of 3D turbulent motion. 

The analysis of the time dependence of the dis-
tance between drifters in log-log scale revealed a 
certain threshold that is important for the numerical 
modelling of the hydrodynamic processes. The pa-
rameterisation of the sub-grid processes should de-
pend on the size of the horizontal grid of the model, 
i.e. should depend also on this threshold defining the 
distance between drifters where transition to 3D tur-
bulence occurs. However, from the available meas-
urement data the exact value of the threshold is hard 
to define (400–700  m) due to relatively short time 
series available for analysis of the pair drifting (56 
hours) (see Fig. 6). For this type of analysis, the long-
time series of measurement are preferred in order to 
get the larger set of data representing this transition 

from one type of dispersion to another at the certain 
threshold value of the distance between the drifters. 
However, our area of study is close to the coast and 
the risk for the drifters of running aground is quite 
high and depends on the length of the period of time 
the drifter stays in the sea. Therefore, one of the pos-
sibilities to shorten the length of the period could be 
to start the pair drifting experiment from distant start-
ing positions. 

CONCLUSIONS

The analysis of the measured wind data available for 
the period of the experiment revealed the inconsisten-
cies in wind speed data. The quality of wind data is 
important not only for the analysis of the data of the 
drift experiment. It is a crucial requirement for the La-
grangian drifting models. Therefore, along with meas-
ured wind data other sources of wind data such as local 
meteorological models should also be considered.    

During the period of experiment, 22–30 Novem-
ber 2013, the drifting direction has changed about five 
times by more than 90º mainly due to changes in the 
mean wind direction. The direction of drifter move-
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ment has fluctuated by about ±90º compared to wind 
direction. Relatively weak correlation with the cor-
relation coefficient of about 0.65 between the 3-hour 
mean wind and drifter speed indicates that also other 
factors, e.g. geostrophic currents, Stockes drift and 
turbulence, should be taken into consideration. 

The analysis of the drifting and wind direction 
showed that the drift directions during the experi-
ment were changing from parallel to perpendicular 
and the drifting direction followed the wind direction 
with the certain delay up to 12 hours. The analysis of 
relation between the mean wind speed and the mean 
drift speed for these periods has given the regression 
coefficient of 0.031. This coefficient enables the ap-
proximate evaluation of the mean drift speed when 
the wind speed is known. 

In our experiment, only slight statistically signifi-
cant increase (correlation coefficient 0.5) in spreading 
rate with the distance between the drifters was found. 
Basing on the log-log analysis of the increase in dis-
tance between drifters, the threshold of transition to 
the 3D turbulent motion was found at about 400–700 
m distance between drifters.
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