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ABSTRACT 

 
d3f (distributed density driven flow) is a software package for the modelling of density-driven 

flow. It makes use of the most advanced numerical algorithms, such as finite volume 

methods, adaptive grids, linear multigrid techniques, and can be run both on workstations 

and massively parallel computers. This provides the ability to model large, three-dimensional, 

and hydrogeologically complex areas with up to several millions of nodes. d3f is suited for the 

modelling of coastal problems and freshwater lenses below islands as well as for 

applications with salt concentrations up to saturation such as groundwater movement in the 

surroundings of salt domes.  

 

Simulation works are carried out to model groundwater flow in the overburden of the salt 

dome of Hoefer in Lower Saxony. The salt dome is embedded in marly and chalky materials, 

overlaid by tertiary clays and sands of a thickness up to 300 m. These are overlaid by 

quaternary sands containing loamy-clayey layers. The modelled area is extended over a 

length of 7 km, a width of 5 km and a depth of 150 m. It consists of four layers, the tertiary, 

one clay layer and two aquifers. The influence of the salt dome is represented by a Dirichlet 

boundary condition for the concentration. At the top the model is limited by groundwater level 

and a Dirichlet boundary condition for the pressure. Concentration is set to zero. On the 

lateral boundaries hydrostatical pressure conditions are used and the concentration is 

assumed to be zero, too. The bottom of the model area is considered to be impermeable. 

Simulations were carried out with up to one million of nodes and over a model time of 10 000 

years. The hydraulic-head differences induce a diagonal flow across the model area, thus the 

salt plume spreads to the second aquifer. There it becomes highly diluted because of its flow 

velocity which is three orders of magnitude higher than in the tertiary. 


