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Int roduction, Geothermal potential of Hungary 

 

Hungary is located in Middle-East Europe, in the Carpatian-basin. It lies on a characteristic 

positive geothermal anomaly of the continent (Fig.1.). The mentioned area is on the contact 

area of the African and European tectonic plate, and this is the reason of its special 

geothermal potential. 

 

 
 

Figure 1.: Geothermal thematic map of Europe with positive anomaly in Hungary (based on 

B. Sanner, EGEC, 2008) 

 

Due to late plate tectonic events an in geological scale quick subsidence of the surface 

occurred that made a large sedimentary basin filled with deep see (the Pannonian-see) which 

during the filling of the sedimentary basin became shallower and brackish, later the see was 

isolated from the ocean (Pannonian inland lake) and at least it dried out completely but on the 

place of the former see and lake a huge sedimentary basin remained with an up to 6-7000 m 

thick sedimentary sequences (s.c. Pannonian-basin) (Figure 2-3.) 



 
 

Figure 2. The topography and the 3D presentation of the Pannonian Basement with he cross 

section line 
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Figure 3. A WE cross section through South Hungary 



 

The earth crust compared to the other parts of the continent is much thinner (22-26 km only) 

and lying on this a thick series of sediments formed with low heat conductance. This fact lead 

to a positive anomaly in geothermal gradient of approx 50 °C/km, meanwhile due to the 

geological history of the basin high porosity formations filled with groundwater are deposited. 

 

In the basin there are two existing flow regimes: an upper gravity driven flow system and a 

deeper, mainly concerning the finer deep see sediments and underlying formations, 

(over)pressure driven system. The cause of the high overpressure (up to some 10 MPa above 

the hydrostatic pressure) is up to now scientifically not proven, but the most possible origin of 

it can be the tectonic compression of the formations meanwhile the gas formation during the 

maturation process of sediments can also be a factor. 

 

On the bottom of the basin different metamorphic and also carbonatic rock bodies are located 

where there are also possibilities of geothermal use. 

 

The geologic and hydrogeologic conditions makes the Pannonian basin favorable for 

geothermal use: there is an occurrence of a positive geothermal anomaly with high geothermal 

gradient, there are porous formations containing water up to 130-150 °C, but there are in the 

basement also geological units with karstified and fractured carbonatic aquifers with much 

higher temperature that makes the Country available for establish medium and high enthalpy 

geothermal systems (Fig 4.). 
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Figure 4.: Temperature distribution at the basement of the Pannonian basin 

 

There was an inventory of geothermal resources was made and the total heat stored both in 

the skeleton and in water was calculated in geological formations of different age. The stored 

heat is increasing with the depth from the Quarternary (Q), Upper pannonian (Pa2), Lower 

Pannonian (Pa1), Pre-pannonian (Pre-Pa) sequences of the sedimentary basin, but also the 

reserves in the basin up to 2500 and 5000 m were calculated. The amount of stored heat was 



found as approx 60 000 EJ (1 EJ = 10
18

J). meanwhile bigger part of that amount is stored in 

the rock bodies and only 1/20 of that is stored in water (Figure 5.). 
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Figure 5. Calculated heat potential in different fomations 

 

Geothermal facilities in the past and at present 

The very first thermal well of Hungary for shallow uplifted limestone reservoir was drilled in 

1865 in Harkány, and the first real deep drilling was made from 1868-1878 in Budapest by a 

mining engineer Vilmos Zsigmondy where a borehole of 970 m depth discovered 73.8 °C 

thermal water. The mentioned wellôs yield was 1200 m3/d at that time. The balneological use 

of the pannonian sandy thermal aquifers began in 1925, when a 1091 m deep well in 

Hajdúszoboszló discovered 70 °C thermal water. After that time also in other places of the SE 

part of Hungary several drillings for this thermal aquifer were made (Szeged, Karcag, etc. ). 

In 1958 started the agricultural use thermal water in the Szendtes area, where besides the 

green-house heating the thermal water was used also for district heating purposes as well. 

There are around 40 wells in this region nowadays. The cascade system for direct heat use in 

H·dmezŖv§s§rhely started in 1998. Now this system is one of the most complex one in 

Hungary. Both balneological and district heating use of the thermal water is rapidly growing 

in the SE part of the Pannonian Great Plain (Kistelek, Mórahalom. Makó). 

There are about more than 1400 deep wells in Hungary (Fig.6.) discovering warm and hot 

thermal water, but only 950 are in production at present. 

A part of them are abandoned CH drillings but there are also boreholes and wells made for 

thermal water exploitation purposes. Round 220 wells are used for balneology, there are 

another 200 wells with water above 30 °C used for public water supply. There are also approx 

200 wells used for agricultural purposes and a half of the produces water more then 70°C. 

Unfortunately there are only about 20 reinjection wells, that shows that the direct use of water 

without reinjection is the current standard. Due to the new legislation new system only with 

reinjection can be established, only waters used for balneotherapy are allowed to lead into 

surface waters due to the high salinity of this waters. 



 

Wells in sandstone

Wells in carbonate

 
 

Figure 6.: Location of thermal wells in Hungary 

 

There are several municipalities in SE Hungary (Szentes, H·dmezŖv§s§rhely, Kistelek, etc.) 

where the thermal water directly used for communal purposes and also for district heating, 

meanwhile there are lot of places where the thermal water based spa & wellness is established 

(Mórahalom, Kistelek). Communities are open to apply geothermal resources for district 

heating so there are some municipalities where the system is currently in planning or 

realization phase. 

 

As it can be seen from the above mentioned fact the main use of geothermal energy at present 

is the district heating, at some locations where the water chemistry is favorable also public 

warm water supply, the agriculture (green houses) and the balneology and swimming pools.  

The estimated total production rate of the thermal wells is 120 million m
3
/year, the exploited 

heat content is 15.2 PJ/year. In SE Hungary in Csongrád county works the most of the wells 

(172 wells) where the estimated thermal water production is above 20 million m
3
/year. Before 

1990 the thermal water production reached 180 million m3/year, and due to the high charge 

for groundwater use it was decreased to the its 2/3 portion.  

 

As consequence of the high thermal water production the hydraulic head of the aquifers 

decreased 50-70 m, but in the last decade there was an increase of 5-10 m was observed due 

to the mentioned decrease of thermal water production. Most of the wells were free flow up to 

50 m in primer state, but now continuous pumping of the wells is needed. There was no 

decrease of water temperatures observed in the bottom of boreholes up to now but it should be 

mentioned that there is only a negligible reinjection happened in the past. 

 

To assure the sustainable use of thermal water the reinjection of thermal waters into the same 

aquifers is obligated by the Hungarian legislation. New production wells can only be 


