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ABSTRACT 

The flow between the Baltic Sea and the Kattegat takes two routes, the Belt Sea and the 
Oresund. The division of the flow between the Belt Sea and the Oresund is discussed. The 
currently widely used estimate is based on results from a model for the barotropic flow through 
the Oresund and current measurements in the Belt Sea. By using a recently established, thor­
oughly calibrated model for the barotropic flow in the Oresund and existing models for the 
total flow through the Danish Straits, it is found that the mean division of the instantaneous 
flows through the Oresund and the Belt Sea is 2: 8, rather than the at present generally accepted 
estimate 3 : 8. The division of the net outflow from the Baltic is an unsolved problem, due to 
the difficulty to determine the net flow separately in the straits. By using the models and some 
qualitative arguments it appears that the division of the net outflow may be approximately 1 : 1. 
Some comments on and results related to the difficulty to determine the net flow from current 
measurements or models of the barotropic flow are also given. 

1. Introduction 

The Baltic Sea is connected to the Kattegat 
through the Belt Sea and the Oresund, together 
called the Danish Straits (Fig. 1 ). The connection 
through the Belt Sea is the larger of the two, with 
a mean depth of 13 m and a sill depth to the 
Baltic of 18 m. The mean depth in the Oresund is 
11 m and the sill depth is 8 m. The narrow passages 
in the Belt Sea have vertical cross-sectional areas 
of order 300 000 m2

, while the narrow cross­
sectional areas in the Oresund are about 
60 000 m2

• The fresh water surplus of the Baltic 
causes a long-term net outflow through the Danish 
straits of approximately 15 000 m3 s - i. The 
instantaneous flow, into and out of the Baltic, 
often exceeds the net outflow by one order of 
magnitude. The large instantaneous flows are 
mainly driven by the sea level difference between 
the Baltic and the Kattegat (Stigebrandt, 1983). 

The mean division of the instantaneous flow 
between the Oresund and the Belt Sea was estim­
ated by Jacobsen (1980) to 3: 8, i.e., 27 percent of 
the flow takes the route through the Oresund. 
This appears to be a generally accepted estimate, 
used in various studies (Omstedt 1987, Stigebrandt 
1992). The mean division of the instantaneous 
flow was estimated by Jacobsen by comparing the 
mean absolute flow rate in the two straits. The 
flow rate in the Belt Sea was determined from 
current measurements, while the flow rate in the 
Oresund was calculated from a model for the 
barotropic flow. The model was calibrated against 
current measurements from two weeks. However, 
the verification in Jacobsen ( 1980) suggested that 
the flow rate was overestimated by the model. 
This should have given an uncertainty in the 
estimate of the division, which Jacobsen did not 
comment upon. The currently accepted estimate 
of the division represents an overestimation of the 

Tell us 48A ( 1996), 3 


















