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ABSTRACT 

A three-dimensional eddy-resolving baroclinic model of the Baltic Sea is presented. The model 
comprises the whole Baltic Sea including the Gulf of Bothnia, the Gulf of Finland, Gulf of Riga 
as well as the Belt Sea, Kattegat and Skagerrak. With a horizontal resolution of 5 km and a dis­
cretization of 21 levels in the vertical, the general circulation and mesoscale dynamics as well as 
the exchange of water masses between North Sea and Baltic can be analysed. The model is forced 
by realistic wind fields computed from atmospheric surface pressure charts. Fresh water input 
due to river runoff is explicitly taken into account. At the surface, seasonal fluctuations of tem­
perature and salinity are prescribed from a corresponding climatology. At the western boundary, 
an idealized North Sea basin is attached to the model domain. It is used to take up sea surface 
elevations in the area of the Skagerrak and to provide the water masses neccessary for the water 
mass exchange which have the characteristics of the North Sea. The three-dimensional initial 
fields of temperature and salinity were constructed from monthly mean maps of temperature and 
salinity and additional hydrographic measurements. Effects of vertical turbulent mixing are 
parameterized by using a vertical diffusion coefficient which is a function of the Richardson 
Number. The coefficient for horizontal diffusion of momentum is coupled with the relative 
vorticity. Results from different versions of the model ( 12/21 levels) are compared with 
hydrographic measurements taken during 1989 and 1992/1993. Generally, the correlation of the 
model solutions with the hydrographic observations is high. Most of the differences are due to 
uncertainties in the specified boundary conditions and forcing functions. 

1. Introduction 

The Baltic Sea is an almost landlocked sea in the 
humid climatic zone. It can be described as a large 
estuary with an upper layer of brackish water and 
a lower layer of saline water. The transition to the 
North Sea, the Belt Sea, with its shallow and 
narrow straits restricts the water mass exchange 
between the North Sea and the Baltic. The outflow 
of brackish Baltic Sea water at the surface and a 
compensating inflow of haline water near the 
bottom establish a haline stratification in the Belt 
Sea most time of the year (Wyrtki, 1953). Under 
strong west wind conditions, this stratification is 
broken up by mixing and a huge amount of highly 
saline water can penetrate into the Baltic. After 
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passing the major sills ( Drodgen and Darss sill), 
the highly saline water sinks down to the bottom. 
Its further flow through the Baltic is strongly 
restricted by the bottom topography. These strong 
inflows (Major Baltic Inflows) can change the 
haline stratification dramatically (Wyrtki, 1954; 
Matthaus and Frank, 1992). Due to high river 
runoff (479 km 3/year; Brogmus, 1952; Bergstrom 
and Carlsson, 1994) and a more-or-less con­
tinuous inflow of haline water originating in the 
Skagerrak/Kattegat, a permanent halocline in 
the inner Baltic is maintained. The stratification 
prevents an effective vertical mixing across the 
halocline so that a renewal of the water below the 
halocline is only possible by horizontal advection. 
During spring and summer, a seasonal ther-






































