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To fulfil the European Commission water directives (98/83EC, 2000/60EC), Lithuania has prepared the programm (2007-2025) focused on improving management of its rich groundwater resources and on supplying the country with drinking water of high quality. The program includes the task to evaluate groundwater resources by processing accumulated hydrogeological data by methods of mathematical modelling. For the first time, the regional hydrogeological model (HM) has been developed for the Quaternary groundwater system located in the South-East of Lithuania (Fig.1). This groundwater body covers one third of the country. The rectangular HM area has the size 290km(210km= 60900km2. Local river basins comprise the active HM area of highly irregular shape (Fig.2). The model area exterior to the active one, does not take part in simulation.
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The Quaternary groundwater system to be modelled is highly irregular (most of aquifers and aquitards are discontinuous, numerous hydrogeological windows are present, etc.) (Fig. 3). To account for its complexity, HM contains 11 layers (planes). The finite difference 3D scheme was applied with the plane approximation step size 500 metres. Therefore, the HM grid plane contains 481(421=244601 nodes and HM includes 2690611 nodes. The Groundwater Vistas (version 5) system was used for creating of HM.
Piezometric boundary conditions were applied on the top and bottom planes ((1 stand 11-th) of HM, on the borderline of the active HM area. The land surface elevation map (plane 1) regulates the infiltration flow which is various for the local river basin areas. The plane 2 represents the aeration zone as a formal aquitard with a variable leakance. The HM plane 3 simulates the first unconfined Quaternary aquifer. The next three aquifers (planes 5, 7, 9) are the confined ones. The hydrogeological network (rivers, lakes) was implemented in the HM plane 3.
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The task of creating top and bottom surface elevation maps of the HM layers is the most complex and burdensome one, because no negative thicknesses of layers are allowed. To postpone the final solution of this difficult task, in the “start on” version of HM, the uniform flat layers were applied as a substitute for the real geometry of HM. To make HM calibration simpler, the thicknesses of these layers was 1.0 metre. For aquifers, the transmissivity maps of high quality were used instead of the normally applied ones of their water permeability. In areas of hydrogeological windows, large values of vertical permeability were used. To calibrate HM, iterative searching was done for the distributions of aquitard permeability. As the calibration targets, known groundwater levels in monitoring wells and infiltration distributions were applied. Due to this uncommon approach, HM calibration was accomplished rather easy. If no transport processes are tried on HM (migration of contaminants, particle tracking, etc.), it is not necessary to introduce the real geometry of the geological environment. For the reported HM, the real geometry was implemented, because, sanitary protection zones of well fields were simulated. This implementation results in formal grid calculations which produce permeability maps for aquifers and aquitards, if the real thicknesses of layers are used. The above mathematical transformation does not change flows and piezometric levels of calibrated HM. The proposed presentation may be useful for modellers dealing with large models.
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Figure 1. Model location








Figure 2. Model area (290km(210km, h=0.5km)
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Figure 3. Geological cross section NS
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