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The Balticway Project

Objective

In the Baltic sea (including Kattegat), about 76 ports handle more than 1 

million tons of cargo/year. The Belt Sea and the Arkona Basin is the gateway 

through which all the ships travelling between the North Sea and the Baltic 

Sea have to pass and where , thus, sailing line optimization is an important 

challenge from an environmental point of view.

Lagrangian trajectories and coastal hits
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Figure 1. (a) The ship traffic and commonly used main fairways in the western 
Baltic Sea (b) The domain for the Baltic Sea-North Sea transition zone

Circulation and transport patterns in the 

Western Baltic Sea, Danish straits and 

Kattegat
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Figure 2. Five-year average surface currents in the south-western Baltic 
Sea, Danish Straits and   Kattegat averaged for the whole period 1990- 
1994during outflow (a) and inflow (b) situations.

During the typical outflow conditions there exits a very weak structure 
of currents in the Bornholm Basin while an almost jet–like flow  
becomes evident in the Kattegat and an extremely persistent flow is 
present in the Straits. The circulation in the straits reverses during 
inflow periods. The surface water in the Kattegat deflects to the East 
towards  the Straits. Kattegat hosts an almost homogeneous surface 
flow to the south-east. This flow splits into the Great Belt and Sound.  

During the outflow conditions, the particles released in the northern part of the Arkona Basin move to the north, some towards the Swedish coast for some 

time and are then carried into the Sound. The first coastal hits occur very rapidly and already on the second day almost 15% of all particles have reached the 

nearshore (Fig. 3a,b).Particles released during inflows are rapidly carried to the south along the Great Belt and Sound, and then to the east over the Darss Sill 

and the Bornholm Basin. The maximum percentage of beaching particles at ant time instant only slightly exceeds 6% (Fig.3 c,d).
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Figure 3. The trajectories of 50 particles inserted along the major ship route (a) outflow (b) inflow and percentage of coastal hits within 
10day (c) outflow (d) inflow. 

Long-term features of the probability of coastal hit,  particle age and optimum fairway

Long-term distribution of the probability of coastal hits and the particle age demonstrate that the safest are the open part of Kattegat and the sea 

domain to the north-east and east of  the Island of Rügen. Figure 4 presents several examples of fairways in the south-western Baltic Sea and 

Kattegat. The design is based on the spatial distribution of the probability for coastal hit and particle age for 1990-1994.
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Figure 4. (a) Probability of hitting a coast and (b) Particle age in the western Baltic Sea. Optimum fairways ( c ) (d) 
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