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ABSTRACT 
The goal of the study was the evaluation of regional pressure regimes for different regions of confined carbonates and 
understanding the influence of pressure conditions on geothermal exploration. The confined basement carbonate region 
with its adjacent unconfined part and siliciclastic confining strata were examined based on the application of the 
hydrodynamic approach. The research could reveal different pressure regimes for the study area of the Paleogene Basin, 
Hungary. The location of these regimes depends on the elevation of basement carbonates, the structures and thickness, 
hydraulic conductivity and the heterogeneity of the covering layers. The effects of gravity-driven regional groundwater flow 
systems were proven down to an elevation of -500 m asl including recharge and discharge areas. Down to this elevation, 
both vertical and horizontal hydraulic communication exist. This area is characterized by close to hydrostatic pressure 
conditions. Nevertheless, a hydraulic boundary (a colinear ridge in the north and sink in the south) was delineated in the 
study area. This impedes horizontal hydraulic communication between the shallower unconfined-confined carbonates in 
the west and the deeper confined carbonates in the east. Below -500 m asl elevation southeast through-flow can be 
observed, terminating in a regionally underpressured zone caused by the presence of a regional aquitard in the uplifted 
eastern region. Both underpressured and overpressured blocks determined by faults were found to influence vertical 
connections between siliciclastic confining layers and carbonates in the vicinity of a significant strike-slip fault. The 
differently pressurized regions (underpressured, close-to hydrostatic and overpressured) influence the geothermal 
exploration possibilities of the basement carbonates (production and injection). The research was supported by the 
Hungarian Research Fund (NK 101356). 


