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Introduction.

Last year Svansson (1961) reported on measurcments along the Worwegian coast with
a gecmagnetic electrckinetograph (GEK). The surface oufrent was also measured by
the ship’s driftage. The ratio between the value of the current measured in this
way and by GEK was considerably higher than one, and this was interpreted to be duc
to the cxistance of a mean current from surface to bottom which was not small

compared with the surface current.

This year GEX-measurcments were carried out on the whoie section Hirtshals - Arcn-
dal. The measurcments were however not very good and the main interest in this paper
is devoted some ﬁarachute drogue measurements. The result from one of the drogues’
drift isogségoa% reference in a computation of the geostrophic current. From the
ship’s drift measured at more than onc occasion references for the remaining parts
of section are deduced. Thercby we have got a picture of the currents in the whole

section and the total transport has been computed.

The parachute droguecs.

During the first and last week of the month of Junc experiments with parachute
drogucs (See e.g. Volkmann, Knauss and Vine 1956) werc carried out north of Jylland.
The connection between the parachute and the surface buoy (with pole and radar
reflector) consisted of a one mm nyleon line. On the 5th of June one drogue was setout
on 110 m between the stations 69 and 70 on the section Hirtshals-Arendal (See

Fig. 1). Its position was determined by Decca 6 times during the 3 days of the

drift. The results are to be secen in Table 1.
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Table 1.
Parachute drogue 100 m 5.6 - 7.6 1962
Speed in knots Direction against

5.6.62 15730 | |

20 30 0.36 80°
6.6. 03 07 0.40 65

22 00 0.48 5
7.6. 06 00 0.45 70

Because of the small variations in dircction and speed it was rather simple to find
the surface buoy even after so long a time as 18 hours. Furthermore the wind speed
never exceeded 6 m/s. Therefor it was possible to take up the drogue on board on

the last day.

According to the picture of the relative geostrophic current (sce e.g. on Table 3)
between the staticons 70 and 71 the speed perpendicular to the scction is decreasing
towards the surface. If the currcents between the drogue and the surface have about
the same direction as the current on the drogue level, the error in our determina-
tions is not more than 2.5 %. Due +to possible difference in direction this figure .

has to be increased, but surcly not more than to 5 %.

During the last week of the month 3 parachutcs were laid out. The positions of 2

of them can be seen in Fig. 1. The nylen line of the third one on 200 m depth was
nearly at once cut by the wire of a trawler. The line of second one on 100 m was

destroyed after some time by the waves, but according to the wind conditions it is
possible that this had happened just before the accident was cbserved. The current
speed is about 0.4 knots during the whole time. The third parachute on 50 m depth
was followed according to Fig. 1. Its line was broken when we tried to take it up.

The currents deduced frem the drift of this parachute is presented in Table 2.

Table 2.
Parachute drogue 50 n 27/6 - 28/6 1962,

Speed in knots Direction against
27.6 12h 48
17 30 0.42 115°
28.6 08 03 0.44 135
13 27 0.53 140

Since therc is no hydrography at this time it is hard to estimate the error in the

way it was done above,

The drift of the first drogue is used in the geostrophic computation below. Further-

more is to observe that all drogues have a tendency to follow the isobaths, the one
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of the first week nearly completely. Such a movement is not surprising because in
that way the potential vorticity is conserved. But nevertheless is it curious that
the trajectories can bend so charply as they do according to the measurements during
the last weck. More measuremernts must be carried out in this region. But also theo-
retical computations might be possible. A model in which the geostrophic section
below is used as boundary value and equations in which bottom topography and bottem

friction are possible to be taken into account, might give an interesting solution.

R/V Skagerak made during the same month investigations of hydrography, transparancy
and sprat eggs. On the stations the ship’s free drift was determined from Decca.

The currents computed from this drift are presented on Fig. 2.

During the month some measurements with airborne infrared thermometer was also done.
Troubles with rainy and windy weather but also troubles with the instrument make it
hard to interpret the results. As an example what can be measured and observed from
the air over the Skagerack Fig. 3 is presented from a flight in April 1962. The
very thick lines are visual observations of foam bands, which can be seen in good

weather.

Geostrophic currents and transports Hirtshals - Arcndal.

Table 3 contains an attempt to compute the geostrophic current and transports from
the hydrographic data 4-5/6 (Sce also Fig. 4) and all the absolute currents which
were determined during the time 4-7/6. The choice of referent currents between
stations has been done in the following way. Between stations number 67 and 68:

Only onc measurement of four shows a current not zero. Because it seems resonable
not to have too much transport in this outgoing countercurrent', the surface value
is put = 0. 68 and 69: Also here a little lower valuc than the measured surface one
is used, 5 cm/s instecad of 10 cm/s. In this way the values fit better with the part
between 69 and 70.

69 and 70: The current at 100 m has the value 18 cm/s according to the drecgue.

T0 and 71: This section is very hard tc estimate. If we accept the surface measure-~
ments there would be a very high outgoing transport. So far we suggest here to have
about zero net transport.

71 eand 72: It scems quite unreasonable thet the figure -15 om/sec is correct. If
asfieur 27,0 cm/sec is chosen for the surface we need not assume an ingoing current
at about on hundred mcter.

T2 and T3; 73 and 743 Here the mean valucs of the directly measured surface currents
have been used.

The total outgoing transport is 572 x 103
580 x 1O3 ms/sec. (Note that from the Baltic comes about 20 x 103 mB/soc during

this time of the year.) In this camputation we have not taken in acount the transport

x
m)/sec, and the total ingoing transport

between Hirtshals and station 67 resp. Arendal and station 74 and the parts below
400 m depth.



GEK-measurcnents.

On the scction Hirtthals - Arendal GEK-measurcments werc carried ocut on the 6th
and 7th of June, but on the first of these two days the apparatus did not function
w&ll more than on a very small part of the section. The result of the second day
is presented in Fig. 5. But also this curve is hard to analyse due to the large
zerc-drift. The zero-point was determined every hour in such a way, that the ship
turnea 180° during 10 ninutes. After that it turned again to the old course. In
this way we got twoideterminations of the zcro-point. At one occasion the two
zeros did not coincide at all. It is possible that the big variations in tempera-
ture at this noment indicate some disturbance of importance, During the last three
hours the zcro-drift was, howcver, rather small., During the last but one hour it
is guite clear that the GEX values are much smaller then the drift values. Accord-
ing to Table 3 of the geostrophic computation this is a place where the mean current
from surface to bottom is not small. During the last hour, however, the ratio GEK/

drift is about one,
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Table 3.

Geostrophic currents in cn/s Hirtshals-Arendal Junc 1962.
(Mfinus sign mcans currents and transports inwards towards 55 degrees)

Station numbers 67 (Tom) 68 (35m) 69 (14om) 70 (500m) 71 (645m) 72 (400m) 13 (400m) 74 (200m)
Surface currcnt in cm/ s
4-5/6 arift on hydr.stations 0 0 - - 23 43 2% 35
6/6 drift during GIK 0 -18 5 20 -15 20 20
7/6 ¢ & " 15 -15 -20 0 23 40 30
Depth n ‘
0 0 ~5.0 -3.4 -1,0 27.0 30.0 30,0
5 1.2 -11,2 -6.2 -032 20.6 28.6 24:9
10 2.5 -15.4 -7.6 +0,4 13.9 28.7 17,6
15 2.4 -14.4 -7.6 0,2 4.9 34.6 1,7
20 2.5 -12.3 -8.1 : 0 5.5 24,4 8,3%
30 7.2 -10.8 -9.6 -0,4 3.5 31,0 6,4
40 (0) -10.0 11,2 -1,0 2.0 27.6 10,9
50 -8.4 -12.6 -1,0 1.2 25.4 9,5
€0 -7.3 -13.5 -0,9 0.6 2%.0 7,9
70 -6.1 -15.1 -0,8 0.3 20.5 6,5
80 -5.0 -16.1 -0,6 0.2 18.0 5,2
90 ‘ -3.9 -0,4 0.1 16.0
100 -2.8 -18.0 -0,2 -0.2 141 2,1
125 0 -20.5 0 0.% 9.5 -0,8
150 (-18.5) +0,1 1.0 7.2 -3,5
175 (-15.6) 4,2
200 (-13.0) 0,4 2.8 7.1
300 (0) 0,9 5.9 2.0
400 2,8 (0) 0
500

Transport 107 x m3/s 15 -104 -476 31 © 220 264 - 42
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