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Investigations in the Northern Kattegat during ths International
00NSDAP-76 Period INPUT, March-April 1976.

/
by Peter Möller and Artuf Svansson, National Board of Fisheries,

Hydrographic Department
Fack, S-403 10 Göteborg, Sweden

1. Introduction : During March-Oune 1976, some countries mostly 
surrounding the North Sea, made in this sea a big survey 
JONSDAP 76 or even shorter J76. One of the purposes of the 
survey was to collect information for the determination of 
the water transports in and out of the sea. This part of 
the investigation, named INOUT, was concentrated to a 40 day 
period during 1976-03-15 -- 76-04-25.

The planning of the INOUT campaign was made with the intention 
that the data should be used also for numerical models for 
computation of water transports. For a barotropic model 
boundary conditions are needed, either of sea levels or of 
water transports. Levels are usually measured on shore but 
between Scotland and Norway also deep sea gauges were deployed. 
Alan Davies (1976) made a numerical investigation to choose 
the best location for these instruments, actually measuring 
pressure at bottom. Dater transports were calculated by 
means of measurements of current made by some 200 automati
cally recording instruments (Fig. 1).

At an early stage of the planning it was the intention that 
the Göteborg - Frederikshavn (G-F) section (Fig. 2) in the 
Northern Kattegat should constitute the Eastern boundary
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of the 076 area. Later it has been proven better to use 
levels in the Belt Sea as boundary conditions. Instead the 
G-F measurements mill be used as test data for the models.

Current meters were anchored according to Fig. 3, 37665 
near Läsö iM L/V at depths 15 and 30 m, 07666 actually 
launched by the Institute of Phys. Oceanography, Copenhagen, 
at depths 15 and 30 m, and 07667 at the deepest part of 
the section, depths 8 and 30 m. Only data from system no 
07667 will be used below as the other records were rather 
short.

2. Wind Conditions
Fig. 4 contains E- and f\i- components of the wind measured 
at Utsira (Furnes and Saelen, 1977). During 76-03-10 -- 
76-04-25 there are same five peaks of lil-wind.

3. Currents in North Sea Proper during 30NSDAP 76
Riepma (1978) presented a first picture of transports
calculated by means of current recordings during the IIMOUT
period. The positions are shown in Fig. 1,and in Fig. 5

6 3transports are presented in Sverdrups (10 m/s) at section 
61-64 along Norway (origin Furnes and Saelen, 1977) as well 
as at section 43-45 at the other side of the Rinne. The two 
curves are rather nicely reflected in each other. There is 
a rough positive correlation between Ul-winds (Fig. 4) and 
northward transport at rigs 61-64 along Norway. The current 
directions in the two sections are those prevailing in the 
picture of permanent currents. Surprising is the fact that 
also the variations, apparently caused by wind and atmos
pheric pressure variations, appear in this manner. Davies 
(so far unpubliched) has shown, however, that a barotropic 
model can give results of this kind.
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The upper curve in Fig. 5 is redrawn in big. 6 where the 
time scale is the same as in the figures from the Kattegat 
and the Skagerrak below.

it. Surface currents as measured at liqhtvessels in the Kattegat.
Svansson (1972 and 1975) shewed that daily means of surface 
currents measured at L/(/:s show similar pictures in the Belt 
Sea and the Kattegat (L/U Skagens Rev differs however, 
displaying definitely Skagerrak conditions). The surface 
currents at Läsö N (Fig. 7) is roughly negatively correlated 
with the transport along Norway (Fig. 6). Fig. 8 is similar 
to Fig. 7, both display surface water conditions. Fig. 9,
30 m depth shows the same types of variations. The mean current, 
at this depth, however, is opposite to the surface layer
current.

5. Variation in the water content of the Baltic.
The sea level variations recorded at Landsort (Fig. 12) 
roughly reflect the net water exchange of the Baltic (see 
e.g. Svansson, 1972). The surface of the Baltic Sea area 
(Kattegat included) is about 400.10 m . Therefore a level 
fall of 0.01 m/day corresponds to an outward transport in 
the northern Kattegat of 4 km^/day (equivalent to 50 000 m /s). 
Fig. 10 shows the variations during March-April 197S. At the 
month shift there is an inflow of about 100 km3 during 7 days.

6. Sea level variations in the Kattegat and the Skagerrak.
Fig. 11 shows the mean of levels measured in Frederikshavn 
and Göteborg (daily means). All level curves in the Skager
rak and the Kattegat were similar. The levels are roughly 
negatively correlated with the currents (e.g. Fig. 7).
In southern Baltic (e.g. Ystad, Fig. 12) the conditions 
were apposite. In the Belt Sea there were very small time 
variations.

7. Comparison with conditions prevailing in 1967.
In 1967, an instrument was recording currents off Smögen 
for many months. Also surface currents measured simulta
neously at L/V Skagens Rev have been decomposed in N- and
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E- components (for the INOUT period there are such data 
from Skagens Rev hut are so far untreated). Fig:s 13 and 14 
show some 1967 conditions. Fig. 13b is depicting the 
daily means of surface currents measured at Halsskov Rev 
L/V in the Great Belt (Fig. 2). Comparing with levels in 
Fig. 13a there is approximately the same phase in Ystad 
(Fig. 12) and the opposite in Smögen data. Concerning the 
Landsort level data, it is clear that long-term variations 
are discernible but not short-term ones.

From Fig. 13c we find that when there is a maximum of 
inflow passing Halsskov Rev towards the Baltic there is 
also a maximum of northerly flowing current along Sweden 
in the Skagerrak. Fig. 13d, finally, gives the Jutland 
current variations: maximum current towards east simultaneous
ly with peaks of north flowing water aff Smögen and south 
flowing at Halsskov Rev. Fig. 14b summarizes Fig:s 13b-d.

8. E-wind and üJ-lüind situations.
Combining the results of the INOUT compaign 1976 with the 
1967 results we may imagine the following explanation of 
the variations in levels and transports. It seems approp
riate to differ between two situations being the opposite
of each other, e.g. U-wind situations and E-wind situations.x)A U-wind situation would be characterized (opposite for 
a E-wind situation):

a) The sea levels are high in the Skagerrak and the Kattegat 
(Fig. 13a Smögen).

b) The outflowing current in the Skagerrak along Sweden and 
Norway is amplified (Fig:s 6 and 13c). This is the case 
with the E-companent of the Skagens Rev L/V surface cur
rent as well (Fig. 13d).

c) The water is flowing southwards in the Kattegat, implying 
turning surface current from normally northflowing to 
southflowing (Fig. 8.and 13b) and amplifying the southflowing 
deep current (Fig. 9).

x) indicated U in Fig:s 13 and 14. In Fig:s 4-9 reference 
is made to the U-wind situation at the end of March
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d) There is mare law saline water of Baltic typ than normal 
in the Gullmar fjord probably due to westerly winds piling 
up this water (Fig.14a). This might indicate that along 
Norway in the Skagerrak the surface outflowing current is 
weakened at the same time as the deeper outflowing current 
is amplified. The explanation is probably valid only for 
short-term variations. If the sea level of the Baltic is 
raising considerably it has been shown to cause smaller 
amounts of low saline water in the Kattegat and Swedish 
Skagerrak fjords i.e. opposite to the present explanation 
of short-term variations (Svansson, 1972).

9. Conclusions.
The characterization of the atmospheric influence to be 
either an E or a Id-wind situation is of course a strong 
oversimplification, however, apparently a tolerable first 
approximation. Models, probably already a harotropic one, can 
afford a more detailed explanation of the connections 
between important parameters. Model work is therefore 
highly desirable.
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Fig. 1D.
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Sea level changes at Landsort. Right hand scale 
is constructed according to 1 cm/day = 2 cm/s 
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