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1. INTRODUCTION

In 1979 the Netherlands Institute for Sea Research start-
ed an investigation with drifters and moored current meters,
in the southern part of the North Sea, to compare the two di-
mensional Eulerian and Lagrangean properties of watermovement.

Within the framework of an investigation of the watermove-
ment in the Dutch Wadden Sea and the adjacent part of the
North Sea the Rijkswaterstaat Studiedienst Hoorn performed
current measurements in front of the coast of Texel. In the
period from May till July 1980 four current meter rigs were
positioned at points 2, 3, 4 and 5 which ave given in Fig. 1.
Also the vertical tide was measured at point 3 in Eetgsels

Within this framework of current meters, which give the
two dimensional Eulerian properties of watermovement, some
drifter experiments were planned. These drifters give the two
dimensional Lagrangean properties of watermovement.

Together the institutes carried out five experiments in

the period from May till July 1980.
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staff members Rijkswaterstaat Studiedienst Hoorn who contri-
buted to this investigation. Further we want to thank all
others who contributed to the accomplishment of this report.
Also we want to acknowledge that this investigation was part—
ly subsidized by the Netherlands organization for the advance-

ment of pure research (Z.W.O.).



2. INSTRUMENTS

2ol ey i frers

A complete drifter system is illustrated in Fig. 2. The
system consists of a window shade drogue, a subsurface and a
surface buoy for the necessary buoyancy, a position buoy and
a surface rope for recovery.

The window shade drogue has dimensions of 4 times 4 meter.
The subsurface buoy unfolds the drogue beneath the water sur-
face to simplify the procedure of getting a drifter in and out
of the water. The middle of the drogue was situated 7 meters
below sea surface, which was the depth at which moored current
meters were layed out. The subsurface and surface buoys are
plastic floats. All parts of the drifter above sea surface
are  very small compared with the drogue. A window shade dro-
gue was used because this gives the best theoretical results
(VACHON, 1974).

Because of the small dimensions of the parts of the drif-
ter near the water surface, it is assumed that the wind influ-
ence is minimal, so a drifter gives the real Lagrangean tra-
jectories.

The position buoy transmitsits position in Decca Hi - Fix
6 codrdinates to the mothership which is in the neighbourhood
of the cluster of drifters. Totally 6 drifters were used, num-

bered 0 to 5.

2.2. Current meters

At the points 2, 3, 4, and 5 in Fig. 1 the current direc-
tion and speed were measured with Flachsee current meters.
The current meters were situated at a depth of 7 meters below

the mean sea surface (Fig. 3).



a=window shade drogue
b=floats

c=position buoy
d=rope

e=battery box and weights

Fig. 2. Drifter system.
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Fig. 3. Mooring situation at points 2,3,4 and 5.



Data available from these current meters were worked out

by Rijkswaterstaat, Studiedienst Hoorn.

2.3. VNertical Etide

The vertical tide was measured at point 3 in Fig. 1 with
a Smitt tide-gauge type 1967. Data available from these in-
struments were worked out by Rijkswaterstaat, Studiedienst

Hoorn.

2.4. Mothership

The first four experiments were carried out with the
"Noordvaarder" from Rijkswaterstaat Studiedienst Hoorn and the

last experiment with the "Aurelia" from NIOZ Texel.

3. DESCRIPTION OF THE EXPERIMENTS
3< 1. Experiment of 19 and 20 May 1980

At 13.50 h a start was made with launching the drifters.
At 15.40 h all 6 drifters were working. The start diameter of
the cluster was about 1800 m. After about 22.50 h the data
from 5 drifters were not reliable because of laneslips in the
Hi-FiX 6 pattern, only the data from drifter 3 were reliable
up to the moment of 06.50 h at which the experiment ended.

The number of drifters during this experiment is given
BE=Fig. 5.

An indication of the windvelocity and direction (measured

aboard) is given in Fig. 6.

3.2. Experiment of 20 and 21 May 1980

At 08.50 h a start was made with launching the drifters.
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At 10.10 h 5 drifters were working. The start diameter was
about 1500 m. At 15.00 h also the sixth drifter (number 1)
worked after technical problems. Between 21.10 h and 0.00 h
drifter 1 was set aboard again for repair.

The experiment ended at 13.10 h. The number of drifters
during this experiment is given in Fig. 20.

An indication of the windvelocity and direction (measured

aboard)isigiven in Fig. 21.

33 ciExperiment o211 and 22, May 1980

At 14.50 h a start was made with launching the drifters.
At 19.10 h all 6 drifters were working. The start diameter was
about 1200 m.

Between 10.10 h and 10.50 h data from the drifters are
lost because of a technical problem aboard the Mothership.

The experiment ended at 17.50 h. The number of drifters
during this experiment is given in Fig. 35.

An indication of the windvelocity and direction (measured

aboard) is given in Fig. 36.

3.4. Experiment of 16 and 17 June 1980

At 14;20 h a start was made with launching the drifters.
At 16.10 h all 6 drifters were working. The start diameter was
about 1500 m.

The experiment ended at 10.40 h. The number of drifters
during this experiment is given in Fig. 51.

An indication of the windvelocity and direction (measured

aboard) is given in Fig. 52.



3.5. Experiment of 23 and 24 June 1980

At 11.30 h a start was made with launching the drifters.
At 19.20 h all 6 drifters were working. The start diameter was
about 2000 m.

Because of technical problems data from drifter 1 are
missing from 02.00 h.

The experiment ended at 11.20 h. The number of drifters
during this experiment is given in Fig. 66.

An indication of the windvelocity and direction (measured

aboard) is given in Fig. 67.

4, RESULTS
4.1. Prifters

Aboard the mothership the Hi-FixX 6 position of each drif-
ter was registrated on tape every 10 minutes by a H.P. 9825 A
computer. Afterwards these hyperbolic Hi-FiX 6 codrdinates
were translated to rectangular U.T.M. codérdinates. U.T.M. co-
6rdinates give a position in meters Easting and Northing.

The U.T.M. codrdinates for each drifter each 10 minutes
are printed in Table 1 to Table 4 for the experiment of 19 and
20 May 1980, in Tables 5 to 11 for 20 and 21 May 1980, in
Tables 12 to 17 for 21 and 22 May 1980, in Tables 18 to 22
for 16 and 17 June 1980 and in Tables 23 to 28 for 23 and 24
June 1980.

Drifter trajectories apart and together in one plot and
the shape of the cluster drifters every three hours are given
in Figs 7 to 14 for the experiment of 19 and 20 May 1980, in
Figs 22 to 29 for 20 and 21 May 1980, in Figs 37 to 44 for
21 'and 22 May:1980@, " in Figs 52 to 59" for' 16 and 17" June 1980
and in Figs 67 to 74 for -23 and 24 June 1980.
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In Tables 29 to 56 the current meter data are printed
during the periods drifter experiments were carried out. The

same data are drawn in Figs 80 to 87.

438 Verticals tide

In Table 57 is printed the vertical tide data during the

periods drifter experiments were carried out.

5L DISCUSSION

The following discussion serves as a preliminary analysis.

5.1. Euler-Lagrange transformation

The first question which arises in comparing drifter
data with current meter data is whether or not it is possible
to construct drifter trajectories from a current meter data
set. A drifter gives the velocity of a water parcel as a func-
tion of time (Lagrangean velocity), whereas a current meter
gives the velocity - of different water parcels - at a fixed
location as a function of time (Eulerian velocity).

Indicating the Lagrangean velocity by 3 (g,t), in which
o is the label of the fluid parcel (its position at t=0),
and the Eulerian velocity by Z (z,t), in which ; is the posi-

tion, one has the relationship:

- > >
(0,2) = u (y(

<Y

cC) )i, (1)
with:

]
Qy
o

i
Y (a,t) /D (a,t') at', (2)
0

which is the Euler-Lagrange transformation.
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If the Eulerian velocity field Z'is known completely,
the Lagrangean velocities can in principle be evaluated by
(1) and (2). However, with a few current meters, only the
Eulerian field is known at these current meter stations. In
how far can one construct real water parcel trajectories from
these Eulerian data? The answer lies in the Euler-Lagrange
transformation which one has to change in a more manageable

form.

5.1.1. One ‘curxrent meter

First of all one can assume that the only spatial varia-
tion in the Eulerian velocity field is in the phase of the

tidal wave.

Starting with (I) and (2) one can then derive (LONGUET-
HIGGINS, 1969; ZIMMERMAN, 1979) the relationship:

Ay @t ={%, @b +u@nlT, (3)

or in words:

Lagrangean residual drift = Eulerian residual driff -+
Stokes' drift.

T is the period of the tidal wave; A § (a,t) is the La-
grangean net (residual) displacement of the water parcel
(or drifter) in a period T; Zr (g}t) is the Eulerian residual
velocity in a period T, indicated by a current meter in posi-
tion g; ZS (a,t) is the so called Stokes' wvelocity, a correct-
ion caused by the spatial variation in the Eulerian velocity
field through the phase of the tidal wave.

The formula for the Stokes' velocity is:

u_) = Eﬂgﬁ r (4)

S H
S

i
in which U is the tidal velocity, & in the position of the



1

water service (vertical tide) and H is the water depth. The
bar indicates a mean over a period T.

The relationship Lagrange = Euler + Stokes is of course
a very crude approximation, because one assumes the velocity
field uniform in space except from a gradient due to the phase

of the tidal wave.

5.1.2. Observations (one current meter)

Computing the Stokes' drift from the vertical tide and
current meter date one gets for all cases a Stokes' velocity
of about 0.01 m*s ! in the direction of the tidal wave pro-
pagation which is 30O for the present site of investigation.

From all drifter trajectories periods are taken to com-
pare the Lagrange = Euler + Stokes relation. In nearly all
cases these periods are 12.5 hours (period T) but in some cases
another time interval had to be taken.

During such a period of every drifter trajectory the cen-
troid has been calculated. The centroid gives the center of
mass of all drifter positions. In this centroid several vectors
are drawn in the figures given below.

Firstly the Lagrangean residual drift is given by a vector
L. Secondly, three Eulerian residual drifts are given by a vec-
tor Ei (Z =2, 3, 4 or 5) , in which 7 is the number of the
current meter. These Eulerian residual drifts are computed by
making a progressive vector diagram out of a current meter
data set during the same period as that for which the Lagran-
gean drift was estimated. Thirdly to each vector Ei is added
the Stokes' drift vector S.

The drifter trajectories and vectors are given in Figs

9b to 14b for the experiment of 19 and 20 May 1980, in Figs
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24b to 29b for 20 and 21 May 1980, .1in Pigs 39b to 44b for 21

and 22 May 1980, in Figs 54b to 59b for 16 and 17 June 1980
and in Figs 69b to 74b for 23 and 24 June 1980.

5. 1:3. Conclusions® {ome current meter)

In all cases a difference exists between the Eulerian re-
sidual drift with Stokes' correction and the real observation
of the residual Lagrangean displacement.

The difference can de caused by an inaccurately given
Lagrangean path of the drifter and/or by spatial variabilities
in the velocity field other than that in the phase of the
tidal wave.

As explained under 2.1. it may be expected that drifter
trajectories are correctly measured by the drogue system used.
So the difference must be ascribed to spatial variabilities
in the velocity field.

The angle between the Lagrangean vector and the Euler +
Stokes vector and the ratio of the absolute value of the Euler
+ Stokes vector to the absolute value of the Lagrangean vector
are given in Tables 58 to 59.

As all 6 drifters show approximately the same deviation
from the relation Lagrange = Euler + Stokes during a certain
period and compared with the same current meter, we must con-
clude that the cluster of drifters as a whole has experienced
the same spatial variabilities in the velocity field. So the
variabilities must occur on a scale between the tidal excur-

sion of the drifter cluster and the cluster diameter.
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In all periods the drifters described a trajectory in or
in the neighbourhood of a triangle of current meters. From the
3 current meters an Eulerian velccity field can be construct-
ed by a linear interpolation between the velocity components
at each position. So the same velocity components at the same
time ¢ in the 3 current meter positions are used to construct
a velocity field varying linearly in space. At each point
now an Eulerian velocity can be computed each time ¢ out of
the 3 current meter data.

By applying (1) and (2) to such an interpolated Eulerian
field one can simulate drifter trajectories.

In principle this method must give better results than
the relation Lagrange = Euler + Stokes, because this field is
not uniform, but a spatial gradient is taken into account. In
this gradient is also present the gradient due to the spatial
variation of the phase of the tidal wave, so in this case no

Stokes drift has to be calculated.

5.1.5. Observations (three current meters)

The same drifter trajectories as mentioned under 5.1.2.
are now used to make a comparison between the real Lagrangean
residual drift and the simulated drifter trajectory out of
the interpolated Eulerian field (which gives the simulated
residual-drift):

In the figures given below two vectors are drawn in each
centroid. Firstly the real Lagrangean residual drift is given
by a vector D. Secondly the simulated residual drift is given
by a vector C.

The simulated residual drift is calculated out of a
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simulated drifter path which one gets by starting a "dummy"
drifter at the same starting point as the real drifter but now
by letting it follow the interpolated Eulerian velocity field.

The real drifters trajectories and vectors D and C are
given in Figs 9¢ to 14 for the experiment of 19 and 20 May
1980, in Figs 245 to 29° for 20 and 21 May 1980, in Figs 39°
to 44 for 21 and 22 May 1980, in Figs 54° to 59° for 16 and
17 June 1980 and in Figs 69° 74° for 23 and 24 June 1980.

In all cases the trajectories were constructed by:an in—
terpolation between current meters 2, 3, and 4, except in the
case of 23 and 24 June 1980, where an interpolation between
current meters 3, 4 and 5 was used. For the experiment of 16
and 17 June also the last 12.5 hours period of the drifters
0, 2, 4, 5 is compared with an interpolation of the current
meters 3, 4 and 5 in Figs 97 to 98, and the first 12.5 hours

period for all six drifters in Figs 99 to 100.

5.1.6. Conclusions (three current meters)

Also here there exists a difference between the construc-
ted residual drift and the real Lagrangean residual drift.
For each experiment the angle and ratio between the two vec-—
tors are given in Tables 60 to 61. A comparison with the re-
sults of one current meter learns that 3 current meters give
little improvement, the deviations in both cases are of the
same order.

The deviations between the D and C vectors are generated
by two effects.

Firstly in homogeneties other than those accounted for
by a linearly varying velocity field introduce errors. More-

over, once a "dummy" drifter leaves the real drifter path
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due to the first error, it suffers constantly a wrong velocity
due to the velocity gradient accounted for in the interpolat-
ed field. This causes the error to grow.

The second error can be estimated by calculating the in-
terpolated velocity on the real Lagrangean drifter path. Now
add up the differences between the real velocity and interpo-
lated velocity and one gets the deviation which can only be
due to inhomogensties not accounted for in the interpolated
field. In four cases (Figs 101 to 102) a new C vector is cal-
culated out of interpolation velocities on the real drifter
path and the difference between this C and O vector indicates
the real inhomogeneties. As one can see this new vector C
gives no considerable improvement.

Summarizing one can say that inhomocenéties in the velo-
city field on a scale smaller than the tidal excursion must
exist, and that the influence of these inhomogeneties is much
greater than the influence of the velocity gradient over the

current meter triangle.

5.2. Residual velocity and windcharacteristics

In many cases it was possible to construct 12.5 hours
residual drifts out of the drifter trajectories. These residual
drifts are given in Fig. 103. Also in these figures the pre-
vailing windcharacteristics are given.

As can be seen in these figures the direction and distance
of the residual drifts is correlated with the wind direction
and strength.

Direction correlation is very clearly in all experiments
except perhaps on 20 and 21 May, distance correlation is more

difficult to see. In this comparison one has to keep in mind
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that there exists a certain time delay between windcharac-

teristics and residual drifts.

5.3. Velocity gradient and "turbulent" velocity
Se3 o tCigster et drifters

If one assumes (OKUBO, 1976) that the scale of the drifter
cluster is between the large scale inhomogeneties of the velo-
city field and small scale "turbulent" eddies, between which
it is supposed that a gap in the energy density spectrum ex-
ists, the large scale inhomogeneties appear as a linear
(in space) velocity field over the cluster size. This linear
velocity field is called the shear velocity field.

If the large scale inhomogeneties do not appear as a
linear field over the cluster diameter as seems evident in the
cases described here, one still force a linear field over the
cluster area and call this the shear velocity. Deviations from
this linearity are now thought to be part of the "turbulent"
velocity.

In other words one assumes that the velocity+field Z-(z,t)
over the cluster area is built up out of a field u (z,t)
linearly varying in space and a perturbation field Z' (g,t).

In this vision it is thought that the mean linear field Z (;,t)
represents large scale inhomogeneties and that the perturbation
field Z' (E,t) represents the small scale "turbulent" eddies,
although it may contain higher order shear components of the
large scale field.

In formula:

> >
(x,t) + u' (x,7) (5]
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_+
S
The contribution of the linear field # (x,%Z) can be thought of

= >
as the sum of the velocity u (3,t) of this field in the cen-
+
troid (2) of the cluster, and a velocity due to the gradient

of this field over the cluster:

e -

- - > > > - >

U=y (B, )+ {(x—z). \Y } . (=) N % (6)

ri=ig
substituting (6) in (5) one gets:
> >
> > - > > > - > > >
walte, b= B ) {(x—z).v} Uu (x,t)|+ I FEut (k)
x =z

or in words:

driftgr velocity = velocity mass center + velocity due to the
gradient over cluster (shear) + "turbulent"
velocity.

At a certain time ¢, 7 drifters give 7 points of the ve-
locity field Z (g,t). By making use of linear regression pro-
cedures one can calculate the linear field Z (z,t) and the
turbulent velocity components of each drifter (OKUBO, 1976).

Let x and y be the two components of the position vector
; and u and v the 2 components of the velocity Z in the re—
spective directions. The shear matrix S and the turbulent

matrix I' are then defined in the following way:

] u' vy
S5(t) = Gf 5? oy = ok e us il idri fters
ﬂé §_7). 1 1
Sy Sy 1 1
] 1
kel BRI
» n

The shear matrix gives 4 quantities which govern the
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behaviour of the cluster area due to the shear of the large
>

o =
scale velocity field u (x,t). These 4 quantities are:

55

Horizontal divergence = (7)
Sx Y

Relative varticit s T (8)
- e Sy

Stretching deformation rate = i, 8P (9)
Sx Sy
55 &

Shearing deformation rate = AR (10)
Sx Sy

In Fig. 4 is drawn the influence of these 4 quantities
on a square plane. Divergence gives the changes in area of
the plane (keeping shape and orientation unchanged). Vorticity
gives the rotation of the plane (keeping the area and its
shape constant). Stretching deformation and shearing deforma-
tion give the change in shape of the plane (keeping the area

and its orientation constant).

divergence e or i
vorticity A5 <§\ orz>
stretching deformation - [ o
shearing deformation o o ﬂ or m

Fig. 4. Changes in area, orientation and shape of a plane.
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From the matrix of turburlent velocity components one can

compute the standard deviation of these components by:

£ n 2
RS e
& {n—l e } 5
=1
and
2
n
£riE% 3 Y
i Tk {n—l e e Ll
=1

In the same way one defines the standard deviation of the

of the drifter positions around its centroid:

- n 9
S et
; ¢ = {n—l A g } il
1=1
and
% n 2
= s
==, T .- } (14)
Y i) £¢ 1
x e
in which ( g ) = 2 is the position of the centroid.

Now one assumes the turbulent diffusion coéfficients to

-~ -~ -~

be proportional to the product of ou and cx s andiof OU and

oy , and defines:

Kiss— a2
i T
et (15)
K g0
iR

in which ¢ is a proportionality constant; K& and Ky are the

two components of the turbulent diffusion coéfficient.
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In these formulas it is assumed that the eddy diffusivi-
ties Kx and Ky are proportional to a representative turbulent
velocity scale and a mixing length scale and that these scales

are represented by Ou - Gv and Ox - oy (OKUIBO 1976]) .

5.3.2. Observations f{c¢lustey of drifters)

In order to observe the behaviour of the cluster area
irrespective of the absolute position of the cluster, the posi-
tion of every drifter relative to the centroid as function of
iEime isdrawn in Fig.. 15 for 19 and 20 May 1980, In PFig. 30a
and b for 20 and 21 May 1980 (drifter 1 has been replaced), in
Fig. 45 for 21 and 22 May 1980, in Fig. 60" for 16 and 17 June
1980 and in Fig. 75 for 23 and 24 June 1980. In these figures
positions were only plotted if data from 6 drifters were avail-
able. In the figures one can recognize the change in shape
every 3 hours as was mentioned under 4.1. The presented figures
give the changes in cluster configuration as a function of
time.

These changes can be ascribed to divergence, rotation,
stretching and shearing deformation, and turbulent diffusion.

The following step is to calculate all these quantities
apart. In these calculations one needs the velocities of all
drifters at the same time.

Velocities can be calculated out of the 10 minutes posi-
tion information of the drifters. Of course a time filter
can be made by computing velocities out of two positions with
a time difference larger than 10 minutes. For example an inter-
val of 1 hour filters out all movements with a time scale
smaller than one hour.

The absolute velocity of the centroid, the divergence,
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the vorticity, the stretching deformation, the shearing de-
formation and the diffusion coéfficients (assuming ¢ = 1 in
(15)), are given in Figs 16 to 19 for the experiment of 19 and
20 May 1980, in Figs 31 to 34 for 20 and 21 May 1980, in Figs
46 to 49 for 21 and 22 May 1980, in Figs 61 to 64 for 16 and
17 June 1980 and in Figs 76 to 79 for 23 and 24 June 1980. All
these quantities are calculated with a filter of one hour.
Also one must keep in mind that all quantities are calculated
along the path of the cluster of drifters during its tidal
excursion.

Of course the cluster diameter determines whether the
linear velocity field 5 (z}t) contains only the shear of the
organized large scale velocity field and the perturbation
field Z' (z,t) only the turbulent part.

If the diameter is much larger than the scale over which
the organized shear varies, the Z' field contains also contri=
butioni which essentially belong to the large scale velocity
field u (%;t). A diameter smaller than the scale of the larg-
est turbulent eddies gives a contamination of the estimated
organized shear by turbulence, if the shear is supposed to be
given by a linearly varying velocity field.

Hence we must assume for the present analysis that a dia-

meter of about 1500 m satisfies these restrictions.

5033 i Carrenti meter darray

The shear quantities and the diffusion coéfficients cal-
culated out of drifter date give these quantities along the
path of the cluster.

One can also calculate the 4 shear quantities at a cur-

rent meter triangle by using the linear (in space) velocity
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field described under 5.1.4. This field gives a shear matrix
S and this, in turn, determines divergence, vorticity, stretch-
ing and shearing deformation at the position of the current
meter triangle.

In Figs 88 to 94 these quantities are given for a combi-
nation of the current meters 2, 3 and 4 and in Figs 95 to 96

for a combination of the current meters 3, 4 and 5.

5.3.4. Cancluesions

The divergence, rotation, stretching deformation and
shearing deformation calculated from current meter data com-
pared with the same quantities from drifter data during the
same time intervals show that there are periods during which
both quantities are of the same order of magnitude, but also
that there are periods during which they differ completely.

So the cluster of drifters did not always experience the
same velocity gradients as those obtained from the current
meters.

This indicates again the existence of inhomogeneties on
a scale smaller than the current meter array. Now one could
ask whether the Euler-Lagrange transformation gives better re-
sults at those periods when the 4 shear quantities from cur-
rent meters and from drifters are comparable. However, a first
look at Lagrangean drifts and Eulerian drifts during such
periods learns that there is in those cases no significant
improvement.

The divergence, vorticity, stretching deformation and
shearing deformation calculated from current meter data show
a strong tidal signal. Particularly in the first three experi-

ments this can be seen very clearly. But also the last two
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experiments have a tidal character. The same tidal influence
in the 4 shear quantities is apparent in the figures from
drifter data, but not as outstanding as in the current meter
data. So the velocity gradient calculated from the current
meter triangle is strongly tidally influenced, but following
the cluster of drifters one sees a more comflex behaviour as
a function of time. This, perhaps, can also be ascribed to

inhomogeneties in the velocity field.

Of course the material collected in the report needs further
analysis, and has to be compared with results from experiments

at other places.

6. SUMMARY

Two methods have been used to simulate drifter trajecto-
ries out of current meter data. The results of the method
using one current meter can be improved little by using data
from three current meters. Errors in the simulations are made
because of the existence of spatial variabilities in the velo-
city field which are not recognized by the current meters. The
scale of these variabilities is between the tidal excursion
of the drifters and the diameter of the cluster of 6 drifters.
The influence of the varibilities is much greater than the in-
fluence of the velocity gradient over the current meter tri-
angle.

Divergence, vorticity, stretching and shearing deforma-
tion from drifter data have in general the same tidal charac-
ter as these quantities determined from 3 current meter data
sets, but sometimes differences occur. These differences in-

dicate also the variabilities in the velocity field.
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8. Tables and figures

8.1. 19 and 20 May 1980



DATE TIME

1905 13.50

14.00

14.10

14.20

14.30

14.40

14.50

15.00

15.10

15.40

15.50

16.00

16.10

16.20

16.30

16.40

16.50

17.00

17.10

17.20

17.30

17.40

17.50

18.00

18.10

DRIFTER O

606425.82
5885695.27

606060.91
5885276.94

605851.27
5885016.24

605614.11
5884738.85

605375.80
5884442.16

605125.27
5884158.54

604868.26
$883815.24

604622,51
5883542,%1

604376.93
$883220.20

604134.03
5882907.93

603897.02
5882562.83

603667.25
5882266.05

603431.16
$881958.13

603207.54
5881654.92

602985.92
5881375.57

602760.43
588103%.60

602523.69
5880786.40

602286.97
5880478.29

602056.51
5880233.43

601815.73
5879982.66

601581.92
5879767.69

601344.19
5879563.80

601098.07
5879393.33

DRIFTER 1

4605809.48
5882570.30

605408.40
5882058.01

605072.29
5881688.52

604777.54
5881362.58

604492.94
5881020.77

604218.83
5880692.26

603945.34
5880357.31

6034678.33
5880030.09

603406.76
5879728.32

603135.46
5879404.37

602873.44
5879138.95

602595.67
5878888.16

602355.16
5878653.91

602119.37
5878436.48

601887.39
5878227.65

601656.02
5878042.72

DRIFTER 2

608294.09
5886985.01

608167.86
5886792.48

608018.21
5886564.83

607856.90
5886324.82

607681.32
5886073.02

607490.51
5885795.68

607299.65
5885527.36

607098.43
5885249.86

606886.,30
5884908.01

606673.90
5884618.26

606468.51
5884299.85

606243,20
5884008.24

606018.81
5883675.54

605797.24
5883345.43

605569.23
5883009.66

605333.48
5882673.83

605102.13
5882349.92

604869.12
5882002.15

604625.02
5881671.83

604400.48
5881370.32

604174.14
5881047.24

603950.22
5880762.53

603723.62
5880474.29

603494.89
5880183.44

603265.67
5879933.39

603056.00
5879723.34

602848.52
5879524.89

DRIFTER 3

606004.62
5885071.49

605784.73
5884751.34

605556.69
5884453.96

605345,32
5884166.17

605107.59
5883853.26

604848.52
5883511.52

604603.97
5883205.37

604338.82
5882859.69

604092.55
5882546.24

603832,32
5882229.40

603574.63
5881937.55

603313.17
5881623.03

603056.77
5881352.69

602802.14
5881043.70

602560.17
5880775.75

602310.06
5880518.56

602051.55
5880296.32

601805.27
5880059.34

" 601558.75

5879855.38

DRIFTER 4

607091.73
5885696.88

606900.75
5885332.74

606703.50
5885097.99

606521.85
5884855.2

606326.73
5884595.28

606127.25
5884331.17

605919.36
5884050.45

605705.66
5883754.40

605502.68
5883445.19

605272.67
5883166.43

605044.,09
5882836.93

604821.45
5882532.33

604589.61
5882216.41

604358.30
$881902.14

604119.20
5881609.00

603857.81
5881268.70

603597.96
5880957.33

603346.02
5880678.47

603071.13
5880362.84

602807.01
5880098.37

602534.73
5879831.38

602276.72
5879573.84

602028.78
5879332.61

601772.41
5879109.00

601531.55
5878939.59

601313.03
5878762.37

Table 1. 19 may 1980. UTM co-ordinates.
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DRIFTER S

606581.32
5883532.18

606367.46
5883220.74

606117.11
5882873.94

605863.78
5882535.99

605620.63
5882182.52

605384.86
5881848.12

605164.24
5881510.03

604947.03
5881219.93

604731.75
5880921.14

604496.63
5880613.76

604272.02
5880358.15

604039.60
5880067.58

603798.70
5879802.33

603548.47
5879547.69

603296.55
5879328.40

603038.42
5879119.02

602784.12
5878928.30
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baTe _rive
1905 18.20
18.30
18.40
18.50
19.00
19.10
19.20
19.30
19.40
19.50
20.00
20.10
20.20

20.30

21.00

21.10

21.30

21.40

DRIFTER O

600858.24
5879264.57

600605.57
5879167.24

600384.44
$879112.99

600178.19
5879047.07

599969.84
5879038.02

599794.74
5879047.99

$99650.21
5879121.87

599531.82
5879194.08

599435.18
5879323.36

599360.97
5879510.43

599301.35
5879767.64

599214.27
5880065.21

599187.01
5880417.82

599166.76
$880820.,03

599195.94
5881295.12

599241.09
5881779.31

599288.51
5882306.01

599352.87
5882862.84

599440.87
5883409.59

599529.28
5883975.89

599648.89
5884568.77

599761.10
5885133.05

599894.63
5885676.49

600031.63
5886247.57

600197.02
5886797.69

600356.57
5887309.22

600534.38
588786%.64

DRIFTER 1

601414,32
5877875.81

601172.93
5877754.79

600946.25
5877673.88

600729.37
5877602.22

600568.38
5877576.28

600413.34
5877579.47

600269.30
5877640.20

600156.70
5877728.44

600083.68
5877886.51

600024,56
5878064.46

599988.48
5878311.52

599957.41
5878607.17

599941.17
5878962.01

599934.48
5879360.35

599921.27
5879814.41

599939.96
5880313.44

599977.34
5880814.82

600051.20
5881343.83

600149.80
5881923.94

600260.59
5882476.90

600374.76
5883057.86

600486.73
5883622.75

600622.42
5884179.23

600771.67
5884739.57

600937.83
5885260.40

601105.66
5885789.75

DRIFTER 2

602643.33
5879341.73

602446.35
5879185.72

602249.10
5879064.65

602070.29
5878979.62

601912.02
5878925.11

601765.46
5878916.33

601633.03
5$878932.02

601540.20
5879024.48

601466.85
5879136.79

601405.21
5879315.92

601380.,61
5879535.47

601385.76
5879838.66

601406.70
5880180.01

601453.47
5880562.88

601509.80
5881005.69

601573.71
5881508.95

601634.11
5882016.74

601712.14
5882533.95

601809.35
5883091.45

601918.08
5883627.91

602036.44
5884199.11

602170.44
5884750.93

602318.34
5885295.93

602474.84
5885837.27

602633.02
5886353.11

602813.90
5886889.53

602952.42
5887346.61

DRIFTER 3

601331.4S5
5879688.,22

601125,27
5879534.74

600896.18
5879450.38

600694.96
5879380.43

600493.71
5879341.08

600326.85
5879343.00

600173.89
5879373.18

600054.,30
5879462.16

599956.71
5879614.77

599889.84
5879808.93

599819.94
5880054.02

599798.48
5880348.03

599835.85
5880694.46

599852.76
5881071.53

599880.46
5881511.80

599938.65
5882007.78

600004,60
5882511.05

600078.99
5883043.66

600178.92
5883611.07

600293.22
5884183.45

600422,26
5884758.22

600552.15
5885324.16

600702.62
5885890.65

600849.,67
5886412.42

601027.07
5886979.26

601203.88
5887496.02

601376.97
5888054.08

DRIFTER 4 DRIFTER S
601092.83 602536.54
5878610.09 5878774.24
600856.98 602284.24
5878498.88 5878642.23
600653,50 602049.77
5878401.27 5878526.11
600466.02 601840.13
5878335.67 5878480.23
600306.17 601637.42
5878319.04 5878408.01
600160.,38 601428.05
5878318.64 5878423.55
599999.34 601257.31
5878365.67 5878451.89
599840.96 601100.04
5878481.90 5878533.12
599710.05 600972.54
5878650.53 5878675.77
599629.70 600881.47
5878834.96 5878858.15
599552.61 600823,05
5879078.58 5879093.98
599471.77 600775.53
5879398.95 5879388.73
599422,27 600749.33
5879748.75 5879744.61
599399.13 600752.00
5880159.74 5880138.20
599380.90 600764.52
5880612.27 5880558.73
599403.31 6006803.79
5881102.94 5881052.77
599441.23 600856.78
5881629.25 5881582.44
599484.55 600921.46
5882176.00 5882116.99
599555.14 601006.06
5882745.83 5882648.48
599636.86 601108.09
5883300.54 5883201.23
599739.66 601227.87
5883875.71 5883780.78
599851.77 601363.17
5884461.93 5884329.26
599981.26 601502.58
5885029.01 5884873.49
600124.83 601647.89
5885555.69 5885422.87
600282,34 601809.01
5886114.53 5885966.66
600457.24
5886690.20
600634.71

5887163.99

Table 2. 19 may 1980. UTM co-ordinates.



UATE TIME

DRIFTER O DRIFTER 1 DRIFTER 2 DRIFTER 3

601594.59
5$888533.81

601772.06
5888983.96

601991.13
5889461.17

602189.98
5889851.55

602394.00
5890235.84

602593.47
5890622.70

602810.10
58%90910.78

602996.95
5891274.03

603201.37
5891536.03

603386.83
5891778.41

603581.60
5891963.04

603769.13
5892126.37

603943.00
5892260.29

604095.56
5892384.44

604261.49
5892410.20

604388.48
5892477.81

604496.27
5892474.97

604584.16
5892451.40

604660.42
5892384.07

604706.64
5892249.30

604713,48
5892145.72

604708.16
5891990.01

604721.39
5891851.34

604681.56
5891659.75

604585.37
5891409.23

604524.54
5891208.53

604404.89
5890953.96

IRIFTER 4

600825.23
5887697.68

601011.34
5888162.13

601227.19
5888644.80

601412,95
5889043.16

601620.46
5889443.44

Tatle 3. 19 and 20 may 1980. UTM co-ordinates.
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DATE

2005

TIME DRIFTER O DRIFTER 1 DRIFTER 2 DRIFTER 3
3.20 604301.87
5890684.00
3.30 604136.32
5890345.60
3.40 603979.35
5890033.84
3.50 603817.92
5889725.77
4.00 603637.07
5889440.36
4.10 603432.11
5889116.84
4.20 603238.36
5888723.89
4.30 603004.59
5888393.64
4.40 602801.56
5888073.47
4.50 602572.49
5887666.48
5.00 602334,59
. 5887333.86
5.10 602096.88
5886971.37
.20 601874.07
5886548.75
5.30 601618.81
5886203.16
S5.40 601472.34
5885999.10
5.50 601285.68
5885666.04
6.00 601109.19
5885405.02
6.10 600855.49
5885057.70
6.20 600623.85
5884769.98
6.30 600402.28
5884523,05
6.40 600204.26
5884277.18

6.50

Table 4. 20 may 1980. UTM co-ordinates.

DRIFTER 4

DRIFTER S
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Fig. 5. 19 and 20 May 1980. Number of drifters.
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Fig. 6. 19 and 20 may 1980. a) Wind velocity. b) Wind direction.
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Fig. 7. 19 and 20 May 1980. Drifter trajectories.
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5092808 5092008
33 )3
5667008 5887008
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5682808
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g s s g e
@ 8 5 £ g 2
5877008 5677008
Fig. 9. 19 and 20 may 1980. Drifter O.
a) Drifter trajectory. 19 may, from 14.30 h till 22.40 h.
b) Eulerian and Stokes vectors, E and S, of current meters 2, 3 and 4 and
Lagrangian vector L, plotted at the centroid of the drifter trajectory.
19 may, from 14.30 h till 22.40 h, 490 minutes.
5892009 5892008
)3 »3
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Fig.. 10. 19 and_29 may 1980, brifter 1.
a) Drifter trajectory. 19 may, from 15.40 h till 22.30 h.
Eulerian and Stokes vectors, E and S, of current meters 2, 3 and 4 and

Lagrangian vector L, plotted at the centroid of the drifter trajectory.
19 may, from 15.40 h till 22.30 h, 410 minutes.
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Fig. 11. 19 and 20 may 1980, Drifter 2.
a) Drifter trajectory. 19 may, from 13.50 h till 22.40 h.
b) Eulerian and Stokes vectors, E and S, of current meters 2, 3 and 4 and
Lagrangian vector L, plotted at the centroid of the drifter trajectory.
19 may, from 13.50 h till 22.40 h, 530 minutes.
5692000 - #E 5692800 ’E
»3 - N
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32 : 32
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Fig. 12..19 and 20 may 1980. Drifter 3.
Drifter trajectory. From 19 may, 15.10 h till 20 may, 06.40 h.
3 and 4 and

Eulerian and Stokes vectors, E and S, of current meters 2,
Lagrangian vector L, plotted at the centroid of the drifter trajectory.

b)
From 19 may, 15.10 h till 20 may, 06.40 h, 930 minutes.
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19 and 20 may 1980. Drifter 4.
Drifter trajectory. 19 may, from 14.00 h till 23.30 h.
Eulerian and Stokes vectors, E and S, of current meters 2, 3 and 4 and

Figlo 13l
a)
b)
Lagrangian vector L, plotted at the centroid of the drifter trajectory.
19 may, from 14.00 h till 23.30 h, 570 minutes.
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Eige-14.019 and 20 may 1980: Drifteri5:
a):  Drifter trajectory. 19 may, From 15.30 h till 22.20 L.
b) Eulerian and Stokes vectors, E and S, of current meters 2, 3 and 4 and
Lagrangian vector L, plotted at the centroid of the drifter trajectory.

19 may, from 15.30 h till 22.20 h, 410 minutes.
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Fig. 15. 19 and 20 May 1980. Displacement of each drifter (m) relative to the centroid
of a cluster of 6 drifters. 19 May, from 15.40 h till 22.20 h.
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Fig. 17. 19 and 20 May 1980.
Turbulent diffusion coefficient of the cluster of drifters in the X- and Y
direction
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a) Divergence. b) Stretching deformation.
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Fig. 19. 19 and 20 may 1980. Drifters.
a) Shearing deformation. b) Vorticity.
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20 and 21 May 1980
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TIME

?.20

?.30

?.40

?.50
10.00
10.10
10.20
10.30
10.48
10.50
11.00
11.10
11.20
11.30
11.40
11.50

12.00

12.40
12.50
13.00

13.10

DRIFTER O

609730.48
5885157.88

609926.60
5885553.56
610128.21
5885994.14

610319.15
5886451.96

610521.66
5886942.37

610751.50
5887427.67

610977.80
5887902.19

611213.,43
5888391.70

611438,09
5888858.77

611664.57
5889316.94

611857.52
5889666.79

612066.56
5890049.96

612253.79
5890392.06

612419.27
5890696.28

612626.77
5891046.73

612869.04
5891466.02

613046.42
5891757.40

613221.01
5892045.27

613333,84
5892215.39

613484,08
5892448.71

613631,32
5892695.93

613762.55
5892954.82

613855.15
5893122.56

613998.35
5893354.73

614062.74
5893450.57

614095.13
5893481.51

614138.44
5893517.23

DRIFTER 1 DRIFTER 2

611211.41
5888196.15

611491.19
5888708.30

611768.59
5889227.74

612042.14
5889775.14

612262.99
5890252.75

612504.78
5890739.25

612724,32
5891184.42

612937.48
5891621.59

613125.97
5892013.44

613339.90
5892412.73

613503.61
5892753.14

613698.07
5893106.86

613867.01
5893437.96

613997.59
5893706.75

614154.69
5893992.56

614288.51
5894254.01

614446.14
5894536.02

614565,.81
5894722.32

614672.,63
5894913.66

614772.49
5895081.52

614860.00
5895239.78

614944.17
5895386.94

615002.61
5895465.58

DRIFTER 3

610640.,43
5888709.27

610846.10
5889263.89

611065.81
5889685.08

611283.07
5890127.25

611509.21
5890550.62

611725.13
5890962.30

611921.05
5891376.93

612149.40
5891766.91

612331.23
5892138.38

612574.77
5892537.57

612760.50
5892841.79

612947.77
5893172.09

613074.66
5893444.99

613218.91
5893685.45

613389.06
5893951.09

613513.78
5894170.99

613625.41
5894370.03

613760.32
5894584.99

613844.91
5894703.99

613902.86
5894798.91

613940.25
5894847.11

DRIFTER 4 DRIFTER S
610715.43
5888824.16
610926.80
5889268.48
611170.78
5889751.51
611385.21 612217.35
5890194.43 5888764.37
611626.83 612457.00
5890659.8S 5889365.35
611818.04 612623.98
5891056.61 5889700.19
612060.39 612860.51
5891517.53 5890165.18
612277.99 613115.50
5891924.87 5890583.77
612445.71 613355.03
5892260.01 5890995.43
612654.65 613577.06
5892663.46 5891374.03
612865.23 613799.21
5893050.59 5891778.83
613029.32 614006.65
5893362.88 5892157.32
613182,45 614161.58
5893657.58 5892398.82
613289.05 614306.78
5893840.30 5892670.00
613461.39 614490.71
5894098.03 5892975.76
613577.51 614621.70
5894303.99 5893206.77
613720.58 614751.47
5894550.53 5893422.48
613825.62 614870.07
5894717.03 5893627.91
613954.20 615041.14
5894915.88 5893934.464
614044.39 615123.47
5895064.70 5894064.26
614112,33 615165.93
5895157.68 5894125.15
614180.62 615256.90
5895284.48 5894224.68

Table 5. 20 may 1980. UTM co-ordinates.



DATE TIME DRIFTER O DRIFTER 1 DRIFTER 2
2005 13.20 614166.98 615051.57
5893562.79 5895546.20

13.30 614203.25 615099.64
5893637.04 5895596.49

13.40 614188.68 615128.95
5893621.90 5895637.96

13.50 614188.62 615129.58
5893632.68 5895644.34

14.00 614150.06 615132,04
5893565.98 5895648.94

14.10 614097.86 615077.37
5893499.68 5895578.34

14,20 613989.76 615002.88
5893369.44 5895471.02

14.30 613930.46 614952.64
5893269.67 5895416.71

14.40 613806.53 614821.07
5893086.62 5895232.40

14.50 613668.99 614694.36
5892914.36 5895062.49

15.00 613598.85 614949.33 614537,25
5892825.94 5894330.22 5894864.46

15.10 613431.48 614834,03 614388.73
5892580.61 5894177.28 5894679.01

15.20 613267.25 614660.74 614205.06
5892349.65 5893924.73 5894432.21

15.30 613081.12 614533.88 614044.,71
5892050.49 5893740.19 5894210.92

15.40 612917.69 614340.,95 613867.27
5891800.95 5893457.78 5893927.96

15.50 612716.18 614205.07 613695.31
5891513.19 5893254.48 5893657.38

16.00 612485.45 614068.57 613526.77
5891137.02 5893013.38 5893392.49

16.10 612354.74 613841.91 613300.07
5890960.55 5892609.66 5893011.44

16.20 612140.21 613668.98 613118.70
5890627.07 5892305.76 5892692.18

16.30 611940.54 613485.67 612941.45
5890323.45 5892001.07 5892363.83

16.40 611727.27 613304.46 612752.71
5890022.77 5891692.84 5892017.68

16.50 611507.25 613112,03 612573.98
5889704.77 5891375.14 5891680.38

17.00 611289.89 612929.86 612406.11
5889403.98 5891080.56 5891381.06

17.10 611058.13 612784.50 612251.29
5889036.40 5890860.00 5891099.03

17.20 610842.76 612591.00 612069.48
5888752.77 5890544.93 5890759.06

17.30 610636.41 612387.97 611908.33
5888499.33 5890205.29 5890449.52

17.40 610421.43 612224.48 611718.42
5888217.89 5889960.93 5890112,52

Table 6. 20 may 1980. UTM co-ordinates.

DRIFTER 3 DRIFTER 4
613988.94 614206.06
5894920.88 5895311.03
614010.03 614248.34
5894994.87 5895430.28
614028.64 614262.11
5895004.63 5895454.63
614018.23 614268.60
5894994.55 5895468.57
613979.77 614272,34
5894959.97 5895481.09
613930.06 614237.45
5894910.88 5895409.46
613877.00 614216.77
5894858.69 5895372.06
613760.61 614141.16
5894681.98 5895251.74
613679.69 614075.21
5894594.19 5895157.06
613537.38 613986.32
5894406.94 5895026.03
613448.48 613891.64
5894311.75 5894892.57
613301.15 613753.04
5894105.53 5894682.49
613122.74 613626.30
5893878.21 5894488.64
612923.35 613448.99
5893591.07 5894214.89
612761.47 613302.05
5893360.71 5893986.91
612550.29 613114.26
5893042.19 5893690.43
612347.09 612930.00
5892732.88 5893384.92
612180.24 612778.19
5892492.74 5893129.39
611962.92 612598.33
5892158.46 5892839.74
611752.23 612411.25
5891836.25 5892536.99
611541.48 612220.12
5891514.71 5892205.42
611334.66 612030.82
5891199.22 5891881.31
611111.61 611816.94
5890860.25 5891582.48
610877.40 611603.27
5890492.76 5891208.34
610663.03 611425.60
5890160.46 5890911.72
610451.71 611245.45
5889848.00 5890592.64
610255.80 611066.90
5889552.84 5890292.46

43

DRIFTER S

615311.62
5894306.08

615366.37
$894385.87

615401.38
5894440.72

615405.17
5894425.20

615372.37
5894387.19

615377.53
5894399.75

615283.05
5894268.73

615203.24
5894162.43

615138.63
5894072.00

614999.94
5893888.96

614936.20
5893812.02

614762.59
5893569.19

614630.19
5893377.31

614442,.38
5893083.96

614303.19
5892858.53

614129.66
5892557.25

613930,52
5892216.30

613808.30
5892001.07

613616.68
5891659.24

613455.61
5891380.60

613262.54
5891044.23

613097.70
5890741.96

612912.43
5890377.10

612721.49
5890013.47

612532.11
5889682.10

612395.16
5889423.12

612204.20
$889077.12



44

DATE

TIME

18.00

18.10

18.2

<

18.30

18.40

18.50

19.00

19.10

19.20

19.30

19.40

19.50

20.00

20.40

20.50

21.00

21.30

21.40

22.00

22,10

ORIFTER O

610216.,72
5887927.24

610016.05
5887701.13

609790.93
5887418.61

609598.96
5887209.59

609428.19
5887039.55

609211.03
5886783.89

609009.17
5886593.75

608846.50
5886422.84

608684.26
5886240.56

608523.45
5886096.85

608370.,39
5886001.41

608246.25
5885903.72

608136.07
5885844.91

608029.30
5885847.43

607925.45
5885835.02

607882.66
5885914.43

607871.35
5886019.49

607885.69
5886185.01

607893.10
5886389.81

607929.85
5886625.19

608003.69
5886925.02

608089.76
5887243.02

608196.92
5887642.62

608348.75
5888056.81

608517.39
5888479.58

608706.38
5888943.25

608908.95
5889426.84

ORIFTER 1 DRIFTER 2

612032.61 611570.35

5889663.76 5889846.23
611842.88 611411.70

5889368.94 5889557.80
611660.37 611247.82

5889062.61 5889266.48
611483.,92 611089.09

5888818.35 5888992.48
611289.99 610911.74

5888527.08 5888681.41
611132.60 610786.27

5888301.00 5888475.43
610989.15 610638.14

5888072.39 5888249.33
610842.43 610511.47

5887925.59 5888043.86
610703.31 610385.91

5887742.86 5887849.90
610563.47 610265.05

5887566.23 5887705.58
610465.80 610143.14

5887461.93 5887530.20
610332.83 610055.59

5887311.48 5887430.61
610232.82 609974.56

5887239.07 5887360.67
610158.64 60988966

5887181.30 5887292.80
610111.02 609845.91

5887175.13 5887294.70
610091.63 609818.13

5887193.73 5887283.08
610092.38 609816.73

5887272.37 5887393.50
610096.17 609843,09

5887393.18 5887520.64
610090.07 609875.30

5887896.24 5887666.97
610114.35 609946.10

5888315.27 5887894.36
610054.62

5888181.72

610189.07

5888479.40

610315.97

5888778.28

610488.85

5889175.18

610670.19

5889571.28

610870.48

5890014.83

611065.55

5890500.17

DRIFTER 3

610052,26
5889261.14

609848.14
5888980.38

609646.70
5888703.60

609455.38
5888432.61

609280.10
5888225.00

609079.38
5887949.80

608893.37
5887717.93

608715.88
5887529.15

608555.,25
5887345.45

608390.03
5887170.5S

608230.17
5887009.06

608103.,51
5886942.74

607973.91
5886847.25

607867.01
5886825.62

607796415
5886828.90

607724.51
5886861.30

607694.42
5886956.67

607693.17
5887090.93

607732,48
5887285.85

607773.75
5887514.54

607822,66
5887808.47

607924.,74
5888136.30

608025.34
5888501.33

608156.32
5888914.18

608303.87

5889357.88

608460.12
5889807.53

608646.42
5890293.62

DRIFTER 4

610881.14
5889964.56

610724,67
5889700.68

610540.78
5889401.26

610379.50
5889149.96

610226,93
5888902.44

610060.28
5888650.00

609903.94
5888418.30

609761.95
5888237.42

609632.49
5888045.31

609513.98
5887873.60

609406.98
5887746.60

609327.79
5887675.30

609253.92
5887621.45

609183.60
5887592.78

609122,38
5887594.42

609087.38
5887605.78

609082.85
5887723.14

609111.99
5887865.40

609133.51
5888053.35

609187.86
5888295.04

609308.29
5888607.85

609422,27
5888940.09

609546.49
5889331.77

609699.57
5889734.31

609876.79
5890185.98

610088.50
5890658.76

610300.65
5891132.24

Table 7. 20 may 1980. UTM co-ordinates.

DRIFTER 5

612036.08
5888751.77

611881.09
5888459.53

611721.41
5888200.33

611556.93
5887945.60

611402.57
5887698.83

611237.11
5887427.11

611069.55
5887175.95

610904.26
5886965.50

610761.67
5886790.21

610633.92
5886643.32

610518.37
5886521.11

610408.76
5886411.85

610311.64
5886356.11

610241.01
5886302.22

610180.70
5886295.85

610156.80
5886348.51

610142,19
5886414.89

610161.04
5886541.04

610211.56
5886746.59

610263.84
5886986.00

610317.99
5887226.78

610442.28
5887563.92

610588.00
5887912.57

610764.03
5888339.16

610924.59
5888757.35

611126.59
5889197.32

611343.57
5889700.17



DATE TIME

23.00

23.10

23.40

23.50

0.50

1.00

LDRIFTER O DRIFTER 1 DRIFTER 2 DRIFTER 3 DRIFTER 4
609129.73 611266.97 608842.54 610550.92
5889946.00 5890906.88 5890797.51 5891662.51
609342.42 611476.12 609057.56 610787.74
5890414.16 5891375.91 5891309.62 5892148.36
609527.72 611695.59 609239.76 611030.08
5890834.14 5891849.52 5891733.97 5892627.87
609736.24 611910.31 609456.26 611260.63
5891282.00 5892289.88 5892222.00 5893065.55
609947.16 612132.,37 609669.19 611510.41
5891714.76 5892778.84 5892701.02 5893560.51
610152.68 612309.79 609908.58 611748.40
5892144.98 5893178.02 5893158.37 5893985.28
610349.19 612509.41 610123.37 612006.54
5892560.35 5893573.59 5893571.13 5894466.92
610544.11 612707.28 610348.11 612214.28
5892934.70 5894027.20 5893972.67 5894861.48
610734.57 612885.21 610593.37 612442,10
5893329.94 5894391.88 5894381.62 5895292.91
610895.14 613083.13 610826.52 612682.04
5893630.89 5894773.45 5894760.28 5895647.99
611078.77 612245.26 613268.78 611060.70 612911.40
5893961.49 5893724.58 5895118.81 5895114.07 5896048.67
611208.23 612333.87 613458.55 611287.20 613142,52
5894205.14 5894034.09 5895478.78 5895458.37 5896395.77
611356.69 612469.24 613643.26 611505.11 613357.67
5894501.97 5894323.50 5895850.51 5895749.45 5896730.65
611490.39 612559.51 613755.25 611698.11 613556.79
5894716.06 5894514.87 5896046.42 5896014.95 5897059.07
611625.79 612701.13 613925.58 611896.06 613769.58
5894935.47 5894779.28 5896382.59 5896294.94 5897320.91
611741,62 612838.78 614055.79 612094.78 613968.11
5895152.63 5895000.37 5896614.12 5896525.30 5897585.42
611858.96 612917.00 614167.25 612253.48 614171.61
5895319.57 5895119.16 5896827.90 5896685.97 5897826.50
611936.93 612991.52 614281.20 612413,02 614373.37
5895446.04 5895287.78 5897059.37 5896882.13 5898101.07
612012,58 613061.05 614374.01 612559.66 614484.69
5895568.26 5895414.54 5897212.40 5896979.36 5898153.51
612079.69 613097.37 614425.86 612733.55 614663.43
5895639.47 5895501.18 5897263.93 5897159.94 5898366.77
612119.64 613147.40 614538.03 612846.73 614825.51
5895677.90 5895598.80 5897438.63 5897216.16 5898557.69
612187.42 613142,32 614623.95 612967.60 614969.64
5895740.33 5895608.68 5897605.16 5897311.04 5898696.08
612275.24 613124.35 614609.10 613113.43 615100.17
$895850.98 5895591.38 5897579.29 5897425.93 5898828.34
612214.,49 613144.57 614703.50 613130.38 615163.25
5895692.03 5895644.17 5897730.55 5897319.62 5898850.85
612236,08 613119.44 614702.81 613231.36 615245.62
5895682.42 5895624.00 5897758.15 5897382.36 5898903.60
612211.23 613043.60 614709.66 613241.00 615297.29
5895604.84 5895509.77 5897757.26 5897277.32 5898925.09
612170.22 612996.24 614638.41 613257.58 615347.44
$895482.2 5895421.76 5897655.28 5897197.79 5898941.99

Table 8. 20 and 21 may 1980. UTM co-ordinates.
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DRIFTER S

611572.19
5890234.29

611811.70
5890706.40

612010.84
5891128.71

612231.43
5891607.01

612420.75
5892037.38

612613.80
5892451.82

612821.05
5892922.,03

612993.17
5893289.28

613161.07
5893655.11

613346.78
5894028.23

613514.03
5894367.67

613668.15
5894702.14

613755.36
5894915.93

613916.47
5895247.38

614021.73
5895441.38

614109.72
5895683.08

614186.72
5895859.32

614263.80
5896053.22

614328.79
5896207.42

614379.85
5896346.62

614401.30
5896449.55

614441.20
5896558.24

614473.62
5896649.79

614421.27
5896580.43

614426.46
5896648.53

614392,63
5896632.07

614349.58
5896599.32



DRIFTER 0O

612100.67
5895326.54

612029.74
5895177.92

611912,62
5894949.28

611813.49
5894778.56

611663.72
5894510.18

611503.93
5894244.99

611357.51
5894014.71

611177.77
5893695.14

610970.97
5893309.92

610781.50
5892961.32

610541.70
5892631.87

610287,33
5892226.15

610069.47
5891832.60

609870.71
5891511.13

609621.17
5891032.17

609389.51
5890612.06

609196.84
5890240.64

608984.29
5889805.27

608766.62
5889414.90

608568.76
5889054.26

608386.64
5888732.11

608186.12
5888357.52

608003,22
5888024.11

607814.76
5887683.39

607636.76
5887346.63

607435.79
5887033.04

607267.12
5886754.64

DRIFTER 1 DRIFTER 2
612909.40 614617.99
5895299.05 5897633.82
612807.67 614592.43
5895167.53 5897627.57
612662.35 614489.04
5894927.40 5897498.78
612538.18 614382.86
5894765.43 5897386.29
612389.79 614265.49
5894524.42 5897258.47
612204.00 614128.52
5894237.90 5897092.31
612018.55 613988.54
5893942.63 5896906.86
611827.88 613806.13
5893629.98 5896676.49
611644.37 613652.01
5893291.02 5896465.55
611412.17 613539.66
5892957.08 5896379.81
611215.60 613262.45
5892646.19 5895964.60
610978.77 613030.03
5892248.82 5895643,.51
610753.66 612840.99
5891878.11 5895389.87
610501.94 612657.41
5891412.68 5895084.46
610312.49 612399.60
5891084.29 5894715.45
610096.95 612185.77
5890684.18 5894371.30
609878.21 611982,40
5890280.16 5894028.21
609666.49 611790.92
5889906.70 5893692.82
609454.58 611541.56
5889523.15 5893271.52
609232.06 611324.06
5889150.49 5892913.87
609012.45 611104.33
5888768.36 5892546.02
608801.75 610884.41
5888387.00 5892203.28
608584.67 610678.51
5888033.28 $891849.03
608397.10 610478.76
5887672,52 5891509.35
608215.59 610297.35
5887364.17 5891198.07
608028.53 610071.51
5887025.92 5890841.92
607862.03 60993065
5886812.29 5890595.33

Table 9. 21 may 1980. UTM co-ordinates.

DRIFTER 3

613254,62
5897111.34

613239.49
5897006.92

613183.44
5896878.63

613125.35
5896731.92

613014.68
5896504.22

612899.14
5896313.45

612753.73
5896065.10

612582.21
5895750.16

612431.,17
5895501.58

612260.28
5895249.61

612120.07
5894991.35

611804.82
5894545.68

611598.71
5894216.71

611408.76
5893925.39

611156.08
5893504.51

610927.98
5893162.41

610705.23
5892821.08

610462.43
5892432,36

610202,25
5892052.09

609954,35
5891671.41

609732.56
5891308.59

609510.74
5890960.31

609290.76
5890611.95

609059.55
5890278.39

608842,90
5889930.18

608625.73
5889619.64

608423,77
5889323.17

DRIFTER 4 DRIFTER 5
615370.65 614218.71
5898914.38 5896452.09
615370.86 614127.17
5898865.96 5896362.93
615317.93 614039.32
5898785.51 5896288.57
615278.39 613891.56
5898722.83 5896118.93
615169.65 613750.49
5898555.51 5895966.83
615065.24 613598.08
5898392.38 5895781.50
614932.93 613419.25
5898194.08 5895549.24
614754.85 613247.71
5897919.11 5895309.71
614661.78 613064.25
5897825.90 5895150.72
614470.97 612814.66
5897479.75 5894708.43
614271.61 612614.37
5897189.38 5894456.90
614094,90 612404,61
5896905.35 5894126.65
613915.62 612166.69
5896616.99 5893761.40
613729.80 611978.61
5896298.79 5893497.82
613508.35 611715.61
5895956.90 5893078.33
613287.71 611566.02
5895611.18 5892809.06
613047.87 611270.87
5895206.20 5892356.76
612877.34 611037.22
5894928.60 5891963.77
612688.34 610815.17
5894573.18 5891626.47
612498.06 610576.65
5894228.97 5891242.86
612309.06 610357.90
5893907.51 5890931.93
612104.19 610141.65
5893556.88 5890568.15
611925.74 609896.07
5893207.19 5890213.46
611748.91 609687.76
5892914.30 5889853.72
611579.21 609504.78
5892605.26 5889580.14
611410.06 609316.30
5892306.50 5889249.20
611243,21 609124,21
5892021.82 5888949.75



9.50

10.00

10.10

10.20

10.30

10.40

10.50

11.00

11.10

11.2

11.30

11.40

607127.02
5886517.58

606995.28
5886282.04

606882.30
5886069.31

606764.39
5885886.68

606673.44
5885745.27

606587.63
5885618.56

606533.53
5885556.90

606509.89
5885506.24

606507.22
5885484.87

606526.47
5885539.74

606577.03
5885627.91

606661.20
5885774.64

606753.07
5885983.48

606866.12
5886208.48

606993.30
5886425.75

607141.76
5886744.17

607317.48
5887059.34

607502.81
5887413.10

607694.34
5887764.49

607889.90
5888123.27

608100.32
5888477.75

608320.96
5888836.57

608549.,82
5889229.67

608742.24
5889536.10

DRIFTER 1

607730.46
5886549.30

607598.67
5886313.12

607458.12
5886092.96

607340.06
5885887.67

607235.53
5885731.78

607164.39
5885614.42

607112.30
5885524.90

607063.25
5885471.83

607060.22
5885426.74

607077.99
5885450.28

607107.18
5885519.62

607176.70
5885666.41

607262.46
5885860.21

607356.07
5886069.14

607462.83
5886325.65

607620.18
5886663.89

607779.77
5886975.39

607949.79
5887320.58

608127.98
5887697.57

' 608339.22
5888072, 2!

608556.81
5888437.53

608766.29
5888821.51

608993.46
5889221.23

609220.13
5889596.31

609402.34
5889914.60

DRIFTER 2

609751.18
5890320.36

609599.82
5890103.32

609470.76
5889908.13

609347.00
5889688.37

609243.57
5889537.97

609143,34
5889393.25

609084.55
5889316.88

609051.53
5889241.86

609022,44
5889212.00

609025.47
5889246.75

609076.47
5889360.25

609133,32
5889483.32

609223.75
5889639.85

609320.11
5889838.85

609458.00
5890131.16

609615.99
5890456.15

609759.14
5890762.79

609951.61
5891155.40

610150.10
5891569.29

610338.74
5891926.69

610527.53
5892302.34

610784.23
5892764.08

610982.61
5893127.31

611235.87
5893564.55

611454,64
5893930.24

611656.37
5894259.24

611872.43
5894590.63

DRIFTER 3

608227.46
5889037.08

608052.84
5888794.11

607894.98
5888546.39

607761.94
5888354.48

607660.83
5888197.15

607567.83
5888045.34

607508.85
5887959.89

607471.06
5887901.04

607451.02
5887874.72

607474.96
5887925.68

607519.75
5888014.19

607580.73
5888094.73

607654.91
5888276.81

607767.19
5888507.71

607887.26
5888718.15

608011.14
5889005.82

608147.41
5889314.28

608300.95
5889656.83

608460.21
5889974.99

608653.18
5890380.98

608847.00
5890758.45

609043.60
5891125.91

609247.91
5891512.35

609463.33
5891930.92

609628.26
5892252.98

609820.30
5892609.28

610041.66
5893016.49%

DRIFTER 4

611081.81
5891748.62

610921.02
5891489.01

610793.40
5891264.94

610689.89
5891028.26

610575.89
5890851.78

610482.59
5890700.05

610402.53
5890563.23

610359.49
5890500.25

610343.20
5890479.65

610334.97
5890475.97

610383,5S5
5890593.58

610440.98
5890721.69

610510.81
5890867.98

610625.07
5891095.07

610762.86
5891380.09

610922,23
5891669.17

611084.63
5891998.61

611265.08
5892365.06

611482.85
5892763.46

611685.11
5893159.19

611905.04
5893563.76

612128.60
5893975.17

612355,71
5894368.09

612580.49
5894754.95

612810.99
5895145.10

613010.55
5895511.49

613225,59

5895879.58

Teble 10. 21 may 1980. UTM co-ordinates.
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DRIFTER S

608942.05
5888679.63

608790.64
5888444.87

608656.99
5888239.69

608520.73
5888038.07

608406.78
58878%4.94

608303.77
5887776.93

608240.50
5887683.57

608205.30
5887634.76

608168.59
5887610.28

608205.62
5887676.12

608256.94
5887781.11

608323.,35
5887920.47

608398.21
5888109.76

608495.59
5888347.43

608634.37
5888643.66

608767.50
5888945.09

608920.66
5889283.40

609092.14
5889643.26

609273.45
5890040.28

609459.03
5890423.09

609646.60
5890800.35

609854.32
5891214.57

610036.30
5891575.51

610266.20
5891994.38

610470.52
5892387.61

610668.45
5892734.73

610874.91
5893086.53
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DATE TIME

DRIFTER

o

2105 11.50

12.00

12.10

12.20

12.30

12.40

12.50

13.00

13.10

DRIFTER 1 DRIFTER 2

612076.62
$894908.05

612301.37
5895231.43

612510.28
5895529.95

612726.10
5895842.48

612924,51
5896130.92

613125.63
5896408.94

DRIFTER 3

610231,16
5893333.24

610445.69
5893656.95

611081.17
5894489.72

DRIFTER 4

613462.07
5896241.75

613646.44
5896527.93

613868.58
5896861.00

614063.28
5897174.34

614255.15
5897423.35

614441,92
5897704.26

614633,21
5897978.74

614762.03
5898163.73

Table 11. 21 may 1980. UTM co-ordinates.

DRIFTER S

611064.78
5893431.16
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Fig. 24. 20 and 21 may 1980. Drifter O.
a) Drifter trajectory, from 20 may, 08.50 h till 21 may, 11.10 h.
b) Eulerian and Stokes vectors, E and S, of current meters 2, 3 and 4
and Lagrangian vector L.
c) Current meters 2, 3 and 4 interpolation vector C and Lagrangian vector D.
All vectors are plotted at the centroids of two parts of the drifter trajectory.

First part , 20 may, from '10.10 h till 22.40 h. Second part, from 20 may,
22,40 h till 21 may, 11.10 h. Both parts 750 minutes.

Fig.

252
a)
b)

c)

611800
611888

20 and 21 may 1980. Drifter 1.

Drifter trajectory,from 20 may, 15.00 h till 21 may, 11.20 h.

Eulerian and Stokes vectors, E and S, of current meters 2, 3 and 4 and
Lagrangian vector L.

Current meters 2, 3 and 4 interpolation vector C and Lagrangian vector D.

All vectors are plotted at the centroid of a part of the drifter trajectory.
21 may, from 00.00 h till 11.20 h, 680 minutes.
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Fig. 26. 20 and 21 may 1980. Drifter 2.
a) Drifter trajectory, from 20 may, 09.30 h till 21 may, 12.40 h.
b) Eulerian and Stokes vectors, E and S, of current meters 2, 3 and 4 and
Lagrangian vector L.
c) Current meters 2, 3 and 4 interpolation vector C and Lagrangian vector D.
All vectors are plotted at the centroids of two parts of the drifter trajectory.
First part, 20 may, from 10.10 h till 22.40 h. Second part, from 20 may,
22.40 h till 21 may, 11.10 h. Both parts 750 minutes.
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Fig. 27. 20 and 21 may 1980. Drifer 3.
Drifter trajectory, from 20 may, 09.50 h till 21 may, 12.10 h.

a)

b) Eulerian and Stokes vectors, E and S, of current meters 2, 3 and 4 and
lagrangian vector L.

c) Currentmeters 2, 3 and 4 interpolation vector C and Lagrangian vector D.

All vectors are plotted at the centroids of two parts of the drifter trajectory.

First part, 20 may, from 10.10 h till 22.40 h. Second part, from 20 may,

22.40 h till 21 may, 11.10 h. Both parts 750 minutes.
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Fig. 28. 20 and 21 may 1980. Drifter 4.
a) Drifter trajectory, from 20 may, 09.40 h till 21 may, 13.00 h.
b) Eulerian and Stokes vectors, E and S, of current meters 2, 3 and 4 and
Lagrangian vector L.
c) Current meters 2, 3 and 4 interpolation vector C and Lagrangian vector D.

All vectors are plotted at the centroids of two parts of the drifter trajectory.
First part, 20 may, from 10.10 h till 22.40 h. Second part, from 20 may,
22.40 h till 21 may, 11.10 h. Both parts 750 minutes.
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Fig. 29. 20 and 21 may 1980. Drifter 5.
a)  Drifter trajectory, from 20 may, 10.10 h till 21 may, 11.50 h.
b) Eulerian and Stokes vectors, E and S, of current meters 2, 3 and 4 and
Lagrangian vector L.
c) Current meters 2, 3 and 4 interpolation vector C and Lagrangian vector D.

All vectors are plotted at the centroids of two parts of the drifter trajectory.
First part, 20 may, from 10.10 h till 22.40 h. Second part, from 20 may,
22.40 h tilil 21 may, 11.10 h. Both parts 750 minutes.
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Fig. 30%. 20 and 21 may 1980. Displacement of each drifter (m) relative to the

centroid of a cluster of 6 drifters. 20 may, from 15.00 h till 21.00 h.

— : starting point.
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Fig.

30b.

20 and 21 may 1980. Displacement of each drifter (m) relative to the
centroid of a cluster of 6 drifters. 21 may, from 00.00 h till 11.10 h.

— : starting point,
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Fig. 32. 20 and 21 may 1980. Turbulent diffusion coeffecient of the cluster of
drifters in the X- and Y direction.
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Fig. 33. 20 and 21 may 1980. Drifters.
a) Divergence. b) Stretching deformation.
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Fig. 34. 20 and 21 may 1980. Drifters.
a) Shearing deformation. b) Vorticity.
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21 and 22 May 1980



DATE TIME DRIFTER O DRIFTER 1 DRIFTER 2 DRIFTER 3
2105 14.50
15.00
15.10
15.20
15.30
15.40
15.50
16.00 614517.02
5892977.98
16.10 614324,.56
5892701.65
16.20 614142,.52
5892413.04
16.30 613917.83
5892038.85
16.40 613720.12 613731.73
5891699.17 5890671.23
16.50 613482,27 613484.43
5891320.89 5890268.10
17.00 613283.00 613280.14
5890993.39 5889921.89
17.10 613052.02 613068.01
5890574.78 5889550.91
17.20 612798.68 612857.27
5890176.18 5889159.79
17.30 612585.55 612662.66
5889816.07 5888837.33
17.40 612367.34 612423.67
5889419.21 5888399.31
17.50 612166.01 612233.48
5889037.37 5888063.50
18.00 611992.15 . 612010.34
5888677.89 5887690.98
18.10 611760.34 611813.22
5888287.22 5887335.17
18.20 611551.88 611618.16
5887923.41 5886975.77
18.30 611334.,41 611416.39
5887567.68 5886629.25
18.40 611141.75 611244.45
5887220.91 5886318.12
18.50 610951.30 611078.31
5886920.34 5885987.39
19.00 610778.66 611521.35 610916.06
5886572.27 5885489.35 5885696.18
19.10 610627.98 611404.14 610792.83 611757.66
5886310.17 5885237.92 5885458.35 5886227.08

DRIFTER 4

616704.25
5894702.05

616626.58
5894578.93

616505.59
5894404.26

616342.89
5894163.99

616204.00
5893952.89

616021.91
5893703.98

615876.96
5893469.21

615732.02
5893239.84

615542.43
5892946.11

615335.99
5892613.05

615137.77
5892291.49

614928.54
5891932.91

614737.63
5891605.15

614518.38
5891235.02

614324,03
5890863.19

614127.00
5890506.34

613924,98
5890189.10

613716.67
5889815.12

613503.47
5889460.60

613293.18
5889111.94

613088.46
5888735.83

612895.00
5888415.34

612701.61
5888092.00

612509.65
5887761.67

612339.19
5887431.10

612160.09
5887158.32

611983.84
5886851.01

Taible 12. 21 may 1980. UTM co-ordinates.

ol

DRIFTER S

614675.55
5892988.25

614451.68
5892672.25

614308.07
5892416.62

614113.92
5892115.67

613935.33
5891813.62

613744.74
5891535.93

613529.87
5891173.73

613341.25
5890896.41

613102.66
5890503.93

612895.94
5890158.64

612626.60
5889751.29

612418.77
5889403.34

612198.87
5889024.01

612014.17
5888664.12

611791.29
5888289.28

611589.50
5887927.10

611409.26
5887566.42

611219.56
5887201.58

611030.,22
5886899.28

610853.85
5886571.80

610673.57
5886227.34

610517.78
$885950.00

610355.83
5885693.44
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DATE

TIME

19.30

19.40

19.50

20.00

20.10

21.40

21.50

"
[X]
w
(=]

22.40

23.30

23.40

ORIFTER O

610468.72
5886008.93

610318.64
5885757.48

610164.41
5885535.77

610036.88
5885301.45

609913.55
5885092.15

609799.85
5884914.96

609692.10
5884742,19

609605.,29
5884614.15

609526.82
5884477.56

609468.46
5884422,77

609416.72
5884333.81

609399,29
5884326.88

609391.38
5884331.61

609400.54
5884395.96

609430,35
5884448.35

609480.40
5884568.54

609547.95
5884745.58

609633.56
5884907.55

609735.14
5885130.67

609843.63
5885373.17

609967.80
5885581.61

610110.94
5885966.69

610246.91
5886250.13

610399.54
5886548.02

610511.73
5886826.76

610673.44
5887188.53

610807.50
5887476.79

DRIFTER 1

611259.34
5885006.28

611108.39
5884754.44

610982.08
5884544.20

610865.08
5884331.00

610779.49
5884152.04

610677.61
5883998.47

610576.96
5883831.55

610505.66
5883732,65

610449,44
5883640.65

610397.31
5883584.05

610364.61
5883534.98

610347.04
5883512.01

610348,33
5883542.52

610370.09
5883603.93

610409.18
5883662.69

610458.16
5883798.57

610540.21
5883960.49

610625.40
5884154.82

610705.34
5884361.12

610807.76
5884609.86

610926.84
5884952.22

611053.99
5885227.03

611174.85
5885532.24

611325.85
5885864.82

611459.82
5886214.70

611601.40
5886532.57

611718.18
5886840.79

DRIFTER 2

610659.08
5885199.20

610530.82
5884930.38

610398.76
5884698.19

610266.22
5884465.03

610139.39
5884256.38

610052.73
5884102.59

609959.78
5883961.34

609863.10
5883790.41

609805.93
5883710.71

609752.26
5883604.81

609724,35
5883541.05

609711.41
5883524.94

609720.23
5883539.27

609744 ,22
5883564.16

609795.96
5883658.58

609871.88
5883775.51

60995165
5883951.61

610045,35
5884146.46

610156.57
5884367.55

610281.65
5884629.26

610420.47
5884915.26

610554.07
5885218.51

610708.77
5885548.37

610844,41
5885833.71

611001.48
5886198.70

611146.03
5886512.01

611292,08
5886819.96

DRIFTER 3 DRIFTER 4 DRIFTER S
611507.36 611819.09 610178,93
5885794.35 5886573.32 5885413.91
611358.05 611680.20 610032.48
5885534.98 5886348.14 5885182.48
611241.25 611533.07 609874.51
5885292.53 5886096.73 5884947.82
611138.16 6114