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Analysis of Changes in the Utilization of Thermal 
Water and Geothermal Energy in the North Great 
Plain Region (Northeastern Hungary)

Introduction
The focal point of this study is the analysis of the 
northeastern part of Hungary in terms of eco-
nomic geography, from the perspective of trends 
in the utilization of thermal waters and geother-
mal energy. The area of the study is the North 
Great Plain Region, i.e. Hungary’s northeastern 
region of statistical planning, which encompass-
es three counties: Szabolcs-Szatmár-Bereg, Ha-
jdú-Bihar and Jász-Nagykun-Szolnok. The stud-
ies have investigated the extent of the utilization 
of geothermal energies, the fields of economy and 
public administration that are covered by their 
use. They have further wanted to find out for the 
satisfaction of what economic demands thermal 

wells were originally established in the region, 
how the goals of operation changed in the course 
of operation, and how the sectoral distribution 
of the utilization of the wells looked like in 2011. 
The number of the wells that are currently out of 
use as a result of the termination, dissolution of 
the earlier operator–consumer has also been es-
tablished. These investigations have relied on 
quantitative and deductive methods, including 
the analysis and processing of the data and infor-
mation that are available at the regional directo-
rates of water management, and besides empiri-
cal studies have been performed in the course of 
which the associated statistical figures have been 
updated. 

Abstract
Probably, the most urgent problem of mankind in the 21st century to find a way to satisfy the energy demand of the 
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Due to the northeastern–southwestern orien-
tation of the examined area of favourable geother-
mal endowments, considerable differences have 
been found in terms of the exploitable tempera-
tures. Most of the thermal waters in the region 
are stored in Upper Pannonian layers, which grow 
gradually thicker from the feet of the enclosing 
mountains towards the inner areas of the basin, 
and tend to lie at increasing depths (Molnár, 1984). 
Accordingly, from the northeast to the south-
west thermal water endowments tend to improve 
gradually, the temperature of water that is avail-
able for exploitation increases, while on the oth-
er hand the use of thermal water and the domi-
nance of the individual areas of use are somewhat 
in conflict with the opportunities bettering to the 
southwest. 

The geothermal endowments of the area of the 
North Great Plain Region can be considered to be 
favourable even in global comparison (Stegana et 
al., 1975), which – owing to the just 20–25 km thick 
subgrade of the basin (Molnár, 1984), the porous 
thermal water-yielding layers up to the thick-
ness of 1,500 meters, the cracked and karstic ther-
mal water storage systems under them down to 
depths of 4000–4500 meters and 4.5°C/100 m ge-
othermal gradients –, results in a 60 PJ/year geo-
thermal potential (Mádlné, 2008), 90–100 mW/sq 
m heat flow (Royden et al., 1983; Royden, Dövényi, 
1988), 35–130°C temperature values at depths of 
500–2000 meters, as well as water yields of 10–100 
cc m/h (Dövényi et al., 2001). The majority of the 
thermal water under the territory of Hungary is 
of low enthalpy, and therefore their use would al-
low heat and water utilization at the current state 
of technology. Waters of the highest temperatures 
feature 80–90°C, which in communal utility sup-
ply would be suitable for satisfying the demands 
of heating, sanitary hot water, air-conditioning 
and drinking water supply. Concerning the eco-
nomic sectors, it can be used in tourism, industry 
and a broad range of agricultural activities. The 
most dynamically developing area is balneology, 
the water supply of bathing places. This tenden-
cy is true for both Hungary and the North Great 
Plain Region. The reason underlying the dynam-
ic development of this method of utilization can 
be traced back in the priority role of health and 
adventure tourism in the country’s tourism con-
cept, as well as the associated earmarked grants 
(Csomós, Kulcsár, 2011). With respect to the heat-
ing of buildings, this solution can be applied effi-
ciently in settlements where the population lives 
in a concentrated structure. The increasing ener-
gy prices, the financing problems that local gov-
ernments face, as well as our energy dependence 
gradually set alternative heat service solutions to 
top priorities. 

Sectoral and territorial changes in the 
utilization of geothermal energy and 
thermal water
In the county, all the thermal water wells have 
been established in the Upper Pannonian sand 
and sandstone layers. In the Bereg Region border-
ing on the Northeastern Carpathians and in the 
surroundings of Nyírlugos, the high-lying Up-
per Pannonian layers do not bear thermal waters. 
In comparison with the other areas of the Great 
Plain, the properties of this region in terms of the 
hydrogeology of thermal waters are less favoura-
ble. From the thermal water reservoirs of the Up-
per Pannonian layers, thermal waters up to 67°C 
have been explored in the vicinity of Tiszavas-
vári, whereas the high-lying, also Upper Pannoni-
an formations around Nyírlugos yields subsurface 
water of less than 30°C (Lorberer, 2009).

In the county, the first wells were established 
in 1958, in Nyíregyháza and Kemecse. The largest 
number of drillings was made in the 1960s, and 
therefore – they have been in use for over 40 years. 
With respect to the construction of the wells, un-
til the 1980s a decreasing tendency could be ob-
served, and then it gathered new impetus in the 
1990s and after 2000. Today, the oldest wells can 
be found in the surroundings of Ibrány–Nagyha-
lászi, as well as in Nyíregyháza and Nyíregyháza–
Sóstófürdő.

Seventeen settlements of the county have al-
together 34 thermal wells, and with respect to 
their utilization at the time of their establishment 
three main areas – bathing, medical and industri-
al use – can be distinguished. In addition to bal-
neology, the Upper Pannonian reservoir was also 
utilized in a subordinated manner, for communal 
water supply, industrial and agricultural purpos-
es, yet the dominant way of use was the mostly 
seasonal bathing utilization and drinking water 
supply. Use for energetic purposes may be imple-
mented primarily in agriculture, for the heating 
of stables and other buildings.

In view of the hydrogeology of thermal waters, 
the endowments of Hajdú-Bihar County more or 
less correspond to the average of the Great Plain 
with the eastern districts being less favourable; 
from the Upper Pannonian measures, no thermal 
waters over the temperature of 85°C can be an-
ticipated to be explored. The local thermal wells 
have been constructed as filtered through po-
rous Upper Pannonian – and sometimes young-
er Upper Pleistocene and Lower Pleistocene lay-
ers (Lorberer, 2003.). In Hajdú-Bihar County, the 
first exploratory drilling for thermal water had 
been performed in 1915 in Balmazújváros, and un-
til the 1950s a relatively small number (16) of drill-
ings with effluent water over 30°C were turned 
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into wells. Most of the thermal wells in the region 
were drilled from the 1950s to the 1980s, and then 
the recession of the 1990s set this impetus back. A 
new impetus was given by the considerable sup-
ports and grants furnished to the development of 
bathing facilities after 2000, and since then eight 
such facilities have been opened, and thus the 
county now has 94 wells in 31 settlements. The 
thermal wells located in Hajdú-Bihar County can 
still be regarded to be rather young. The most re-
cently constructed facilities are the wells in the 
microregions of Hajdúszoboszló, Debrecen, Ha-
jdúböszörmény – 17–26 years have elapsed since 
their establishment –, which is due to the rela-
tively large number of wells constructed after the 
turn of the millennium. The oldest wells can be 
found in the region of Berettyóújfalu. The ther-
mal well boasting of the highest effluent temper-
ature is operated in Hajdúszoboszló, where ther-
mal water of 78°C is brought to the surface from 
a depth of 1,621 meters. In Hajdú-Bihar County, 
utilization is almost fully subordinated to use in 
bathing establishments. The exploited tempera-
tures have geothermal capacity reserves that have 
just partly been utilized.

In the North Great Plain Region, Jász-Nagykun-
Szolnok County has the largest number of ther-
mal water wells. Most of the drillings made in 
this area can be found in the Jászság region and 
the surroundings of Szolnok. In the center of the 
Pannonian Basin, the sediment sequence are of 
considerable thickness, yet in certain areas of the 
county – such as in the Jászság region – the large 
number of wells are settled on the rather poor wa-
ter-yielding capacities of shallower layers, and 
therefore in these areas a large proportion of ther-
mal water use services communal drinking water 
supply. 

Most of the thermal wells were constructed 
in the 1960s and 1970s, while the subsequent 30 
years saw a decreasing number of well drilling. 
Quite surprisingly, in this period the largest num-
ber of thermal wells were built or reconstructed 
with new drillings in the recession-laden 1990s.

The large majority of those wells in Jász-
Nagykun-Szolnok County that feature effluent 
water over 30°C have been built with reliance 
on the water well drilling technology, particu-
larly for the withdrawal of water. Similarly, the 
largest number of unused hydrocarbon drillings 
has been converted into thermal wells in Szol-
nok, and besides such wells have been established 
in Szandaszőlős, Kengyel, Tiszaörs and Karcag. 
There are several thermal wells operated in the 
country that are used as depth monitoring wells 
in addition economic purposes, with the excep-
tion of the drilling of Jászladány, that solely serves 
the former end. In view of the effluent temper-

ature of the thermal wells, the hottest wells are 
situated at the edge of the Békés Depression, as 
well as by River Tisza, with a considerable pro-
portion of them being thermal wells converted 
from unused hydrocarbon drillings; the highest 
effluent temperature belongs to the three drill-
ings in Cserkeszőlő – the temperature of the ther-
mal water here is 83°C on the surface, and reach-
es up to 143°C at a depth of 2311 meters –, and a 
well in Túrkeve whose temperature is over 80°C. 
The effluent temperature is higher than 70°C in 
the case of a well in Karcag, Tiszaföldvár, Török-
szentmiklós, Túrkeve, and two thermal wells in 
Mezőtúr. Besides, in 8 settlements there are alto-
gether 13 thermal wells that yield waters of 60–
70°C. The majority of them follow the course of 
River Tisza. 

In Jász-Nagykun-Szolnok County, 177 wells 
have been drilled in 43 settlements. From among 
the 7 statistical microregions of the county, the 
largest number of thermal wells can be found in 
Jászság (54), and the Szolnok area (43), which also 
form the surroundings of most of the settlements 
that have thermal wells. Szolnok has the largest 
number, i.e. 21 wells, followed by Jászkisér and 
Jászapáti both with 12 wells. 

In consequence of its favourable endowments, 
i.e. layer measures of good water-yielding capac-
ities, Jász-Nagykun-Szolnok County has a large 
number of wells, and makes the use of water for 
communal purposes to be dominant, but these 
wells serve only reserve water supply purposes, 
and show significance just in certain areas. Most 
of the operating wells satisfy the demands of agri-
culture and bathing facilities. At the present, ther-
mal waters are just scarcely used for heating, but 
its volume could be increased by deploying unuti-
lized wells – the largest number of such wells can 
be found in this region – for production, as well as 
the multiphase use of the operating wells. The op-
eration, reconstruction of existing, but currently 
not utilized, closed thermal wells, and the estab-
lishment of new wells could satisfy broad-scaling 
user demands. 

Hereunder, the roles and shares of the individ-
ual economic sectors are examined in connec-
tion with the utilization of geothermal energy 
and thermal water in the North Great Plain Re-
gion, as well as changes having occurred in these 
areas, with a highlight on the available, but unu-
tilized capacities.

Utilization for bathing purposes
The primary field of utilization for thermal wa-
ter production in Hungary includes bathing and 
swimming establishment services, as well as the 
associated balneological and therapeutic use. It is 
also characteristic of the North Great Plain Re-
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gion, where in Szabolcs-Szatmár-Bereg and Ha-
jdú-Bihar County the use these resources in ther-
mal water baths clearly stands out against other 
fields of utilization, while the Jász-Nagykun-Szol-
nok County other areas are prioritized. In Szabol-
cs-Szatmár-Bereg County, 70% of the wells have 
been established for bathing and swimming es-
tablishment services, and nearly half of the ther-
mal waters used are qualified as medicinal wa-
ters. Most of the bathing facilities are operated on 
a seasonal basis, and are to satisfy the demands 
of the local population, like the bathing estab-
lishments of Máriapócs, Nagykálló and Vásáros-
namény. Complexes of regional significance 
can be found in Nyíregyháza and Nyíregyháza-
Sóstófürdő, where the new and winterized build-
ings provide bathing services all round the year. 
The peak volume of thermal water production for 
bathing purposes was recorded in 1994, and in the 
following year thermal water utilization dropped 
by 30% (Lorberer, 2009). According to the 2011 sur-
vey, the utilization profile is more or less the same 

as at the time of establishment, yet by today 21% 
of the wells have been de-commissioned or closed 
down. Wells formerly used for bathing purposes 
have been mostly closed down due to the disso-
lution of agricultural plans and industrial com-
panies having operated the thermal wells, as well 
as the shortage of resources on the side of the lo-
cal governments. In comparison with the other 
sectors, the termination of these wells – basical-
ly, with respect to the large number of such estab-
lishments – has been less perceivable, the corre-
sponding rate has changed from 70% to 64% in the 
county.

Owing to Hajdúszoboszló and Debrecen, Ha-
jdú-Bihar County is a natural scene for the bal-
neological utilization of the Upper-Pannonian 
thermal water reservoirs, and the area for the es-
tablishment of most of the wells concerned. This 
region boasts of the largest number, i.e. 14 ther-
mal water wells qualified to be sources of medic-
inal waters. Beside the Upper Pannonian meas-
ures, only wells filtering across Upper-Pliocene 

Figure 1. Territorial distribution of thermal wells constructed in the North Great Plain Region for bathing and swimming 
establishment services (Source: figure created by the author based on data of Upper-Tisza Region Environmental and 
Water Directorate, Trans Tisza Region Environmental and Water Directorate, Middle-Tisza Region Environmental and Water 
Directorate and the author)
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(Komádi) and Lower Pleistocene (Berettyóújfa-
lu) layers have been utilized for bathing purpos-
es, while in the area neighbouring on Békés Coun-
ty several wells have been constructed for water 
supply. Hajdúszoboszló and Debrecen both have a 
large number of wells, but as a result of intensive 
exploitation the descending stationary and oper-
ating water levels have forced operators to des-
ignate protective zones of considerable expans-
es, which means that no further drillings may be 
made in the other settlements of the region. In 
view of the utilization of thermal wells, the sup-
ply of bathing facilities has been dominant with 
52%. In the period from the establishment of wells 
until 2011, the most significant change in thermal 
water utilization has been seen in this county, the 
overall structure of utilization has been consider-
ably transformed. Bathing and swimming estab-
lishment services have continued to be the domi-
nant form of utilization with 33%, yet this field has 
witnessed remarkable improvement with respect 
to multistage utilization, i.e. more than half of 
the waters coming from the bathing facilities (De-
brecen, Hajdúszoboszló, Hajdúböszörmény, Ber-

ettyóújfalu, Hajdúnánás and Tiszacsege) have al-
ready been used as a source of geothermal energy. 

However, geothermal heating is mostly re-
stricted to the buildings of the bathing establish-
ments and in some places to the connected cater-
ing units. Within the North Great Plain Region, in 
2011 this county has been the area with the larg-
est number of thermal wells out of use – their pro-
portion is 37% –, with most of them being service-
able wells that are closed or not operated, while 9 
wells have been terminated, filled up. Nearly all 
the sectors have suffered substantial decrease, but 
as a result of the large number of wells utilized 
for bathing purposes this considerable drop – by 
19 wells – has not been very remarkable, still rep-
resented a significant 36%. In 2011, the largest us-
ers of thermal water were the municipal baths, as 
well as bathing complexes of national and inter-
national significance. Most of these facilities have 
been winterized in the past two decades, and ex-
panded with a large number of additional build-
ings. Thus, Hajdú-Bihar County has retained 
balneological use, and further increased its domi-
nance in the field of utilization (Figure 1–2).

Figure 2. Utilization of thermal wells constructed in the North Great Plain Region for bathing and swimming establishment 
services, in 2011 (Source: collected by the author from owners of thermal wells)
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The fields of use of the water coming from the 
thermal wells of Jász-Nagykun-Szolnok Coun-
ty are more versatile in comparison with the two 
other counties of the region. 20% of the wells 
have been constructed for the supply of bathing 
establishments that – similarly to the northern 
county of the region – mostly serve the demands 
of the local population. High-standard services 
and the volumes of thermal water utilized make 
Szolnok, Mezőtúr and Kisújszállás special scenes 
of use, and Berekfürdő is also widely known. In 
Jász-Nagykun-Szolnok County – with the excep-
tion of balneological utilization serving as the ba-
sis of medicinal and wellness tourism –, the sec-
tors consuming large volumes of thermal water 
have been hit by a general drop of thermal water 
use. When the three counties are compared, this 
is the county where the largest number of pro-
duction wells has been closed down. In the field 
of bathing and swimming establishment services, 
a 20 fallback has been experienced, and therefore 
the county currently represents 16% of the coun-
ty’s thermal water utilization. With respect to the 
operated thermal wells, most of the wells are cur-
rently operated for communal water supply, bath-
ing and swimming establishment services, as well 
as agricultural demands (Figure 1–2). 

Utilization for agricultural purposes
In Szabolcs-Szatmár-Bereg County, the utiliza-
tion of thermal water for agricultural purposes 
is less preferred, with the underlying reason be-
ing weak endowments. For agricultural use, the 
largest portion of the area of the county cannot 
be regarded to be promising, because the water 
yields and capacities of the wells that can be op-
erated only with the application of submergible 
pumps are rather limited (Lorberer, 2003). An ex-
ception was the thermal well of Gemzse, where 
the local agricultural cooperative opted for this 
technology to heat its vegetable tents and green-
house, and therefore they were the only ones in 
the country to utilize geothermal energy in this 
manner. According to the 2011 survey, the agricul-
tural–geothermal system operated in Gemzse was 
de-commissioned due to the dissolution of the ag-
ricultural cooperative, and therefore the only well 
used dedicatedly for the generation of heat ener-
gy is now unutilized. In the future, these thermal 
waters featuring lower temperature ranges than 
in the other areas of the region can have a role in 
agriculture, particularly in heating stables, as the 
exploitable water temperatures are the most suit-
able for heat regulation in buildings. In view of 
the resumption of use, the closed wells that can 
be found in the county are virtually in such deso-
late conditions that in most cases they cannot be 
profitably reconstructed in comparison with the 

costs of the establishment of new pairs of wells 
(Figure 3–4).

In Hajdú-Bihar County, use for agricultur-
al purposes has always been of a narrower scale 
(Lorberer, 2003), and this tendency has not 
changed by today. Beside the Upper Pannonian 
measures, wells filtering across Upper-Pliocene 
(Komádi) and Lower Pleistocene (Berettyóújfa-
lu) layers have been established in a large num-
ber, in the area neighbouring on Békés County, 
primarily for satisfying the demands of small set-
tlements and agricultural plants for water supply. 
Wells with effluent temperatures over 30°C were 
used both for agricultural purposes and in com-
munal waterworks. 15% of the county’s 94 ther-
mal wells served specifically agricultural goals, 
and another 9% were used for agricultural func-
tions alongside bathing and swimming establish-
ment services. Examining changes in the utiliza-
tion of thermal water from the establishment of 
wells until 2011, one would claim that the most 
substantial change could be seen in this coun-
ty. It is still the bathing and swimming establish-
ment services that remained dominant with 33%, 
but only 2% belong to the joint operation of bath-
ing facilities and agricultural use that was for-
merly very much characteristic of Hajdú-Bihar. 
Within the scope of thermal water consumption, 
agriculture has a still considerable share with 9%, 
with its typical area lying in the south of the coun-
ty. Due to the decline of rural areas and peripher-
ies near the border, the dissolution of agricultur-
al plants operated in small settlements meant the 
end of the utilization of thermal water for agri-
cultural purposes. Nearly all the sectors have suf-
fered considerable fallback, but the actual extent 
of decrease has come to be the second largest in 
the case of agricultural utilization. Unfortunately, 
most of them – due to their location in outer are-
as – have not been given new functions as a result 
of the changed economic structure. In most of the 
wells established in larger settlements for agricul-
tural and balneological purposes, the agricultur-
al function has been terminated, or become bank-
rupted, while the released capacities have been 
used for bathing developments and the heating of 
the connected buildings (Figure 3–4). 

The fields of the application of the water ex-
ploited from the thermal wells of Jász-Nagykun-
Szolnok County can be said to be more versatile 
in comparison with the other two counties. The 
main water supply is followed by wells for agricul-
tural purposes with 27%; in this category, water 
use for animal farming and thermal wells serving 
other agricultural functions can be clearly distin-
guished, and their ratio is 15 to 85%. The Jászság 
area can be characterized by the broad-scaling 
utilization of thermal water for agricultural pur-
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poses, and these wells have been specifically es-
tablished for the water supply of animal farms, as 
well as irrigation, greenhouse heating, as well as 
sanitary use. The 2011 survey suggested the dras-
tic fallback of large-scale plant farming and an-
imal breeding, and in this context 15 wells were 
withdrawn from production, therefore the num-
ber of wells having agricultural functions de-
creased to 18.5%. The nearly 32% drop – similar-
ly to Hajdú-Bihar – was caused by the dissolution 
of cooperatives and state-owned farms. These ca-
pacities are still available, yet are mostly in un-
kempt conditions due to the ignorance of the nec-
essary scheduled maintenance and developments. 

Another obstacle to the increased utilization 
of geothermal energy and thermal water is that 
among enterprises involved in animal breeding 
the current processes favour the investment of 
resources in the generation of biogas, as they are 
to comply with the rules on the handling of liq-
uid manure (Ministry of National Development, 
(2009), Decree 59/2008 (Apr 29) of the Ministry 
of Agriculture and Rural Development, Decree 

27/2007 (Apr 17) of the Ministry of Agriculture and 
Rural Development). As a consequence, the availa-
ble thermal water potentials continue to serve the 
performance of the well-established tasks, while 
utilization for energy purposes is not anticipated 
even in the medium-term plans (Fig. 3 & 4.). 

Utilization of thermal water and geothermal 
energy for industrial purposes
For use in industry and food processing – covering 
altogether 15% of the thermal water wells estab-
lished in the county –, thermal wells have been es-
tablished in six plants: to serve the bottling plant 
of Várda Drink Alcohol Manufacturing Company 
in Kisvárda, the hemp factory of Nagyhalászi and 
the tobacco fermentation plant of Nyíregyháza. 
The newly established well of Cégénydányád was 
also built for the purpose of mineral water bot-
tling in 2008. According to the 2011 survey, the 
utilization profile more or less corresponds to the 
distribution upon the establishment of the wells, 
but by today 60% of the wells have been de-com-
missioned or closed down. When these chang-

Figure 3. Geographic locations of thermal wells established in the North Great Plain Region for agricultural purposes (Source: 
figure created by the author based on data of Upper-Tisza Region Environmental and Water Directorate, Trans Tisza Region 
Environmental and Water Directorate, Middle-Tisza Region Environmental and Water Directorate and the author)
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es are examined in a geographic context, most of 
the wells that are out of operation or have been 
terminated can be found in the region of Ibrány-
Nagyhalászi and Kisvárda as a result of the pro-
cess strongly affecting industry. The diminishing 
functions of the thermal wells as conceived at the 
time of their construction have been due to main-
ly the termination of the industrial companies 
operating the former thermal wells. No water is 
produced from the wells of the former hemp fac-
tory of Nagyhalászi, and so far the Local Govern-
ment of Nagyhalászi having taken the wells over 
has not been able to find a new operator. Con-
structed in 1994 for the bottling of mineral waters, 
the well of Várda Drink in Kisvárda has not been 
commissioned due to the subsequent reduction 
of the product range, and similarly the well built 
in Csengersima in 1991 has not been in operation 
since its establishment. On the basis of the above 
tendency, by today the ratio of thermal wells used 
for industrial purposes has decreased to 6%. Wa-
ter is taken in the mineral water bottling plant of 
Cégénydányád and the tobacco fermentation fa-
cility of Nyíregyháza, though in this latter pant 

65% of the extracted thermal water is used as san-
itary hot water, and just 35% is consumed as in-
dustrial–technological water (Fig. 5 & 6). 

In Hajdú-Bihar, six wells used to serve indus-
trial objectives, one of which in Debrecen was de-
signed for multistage, industrial and balneologi-
cal utilization. There is a considerable number of 
wells here whose water was originally planned to 
be consumed to satisfy solely industrial demands 

– principally in food processing and light industry. 
When looking at thermal water use from the 

establishment of the wells until today, the most 
significant change has been seen in this county. 
Within the North Great Plain Region, in 2011 it 
was the county where the largest number of ther-
mal wells out of operation could be found. Sub-
stantial fallback has been suffered by all the sec-
tors, but in terms of percentages the largest loss 
belongs to industry. Due to the close-down of the 
facilities in Debrecen, Berettyóújfalu and Komá-
di, 66% of the thermal wells drilled for industri-
al purposes are currently not utilized. The leath-
er factory of Debrecen was dissolved in the second 
half of 1990, while the meat-processing plant was 

Figure 4. Utilization of thermal wells constructed in the North Great Plain Region for agricultural purposes, in 2011 (Source: 
collected by the author from owners of thermal wells)
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closed down in the summer of 2011, yet its ther-
mal well has been out of use since 2008. In Komá-
di, it was the hemp factory that used thermal wa-
ter, but it is not operated any longer. Nowadays, 
from among the wells drilled for industrial pur-
poses the well used by the Iron Industry Compa-
ny (Elzett) in Berettyóújfalu and the well utilized 
for complex industrial and bathing purposes in 
Debrecen are in production, and therefore the ra-
tio of operating industrial wells in the county has 
shrunk to 2% (Figure 5–6). 

In view of the fields of the application of wa-
ter exploited from the thermal wells of Jász-
Nagykun-Szolnok County, a considerable propor-
tion, i.e. 11% was given by industrial utilization, 
yet it was shared by a relatively large number of 
sub-sectors. Within the North Great Plain Re-
gion, this area shows the highest rate of thermal 
water utilization for industrial purposes. Most of 
the 20 industrial thermal wells have been estab-
lished in Szolnok, Martfű, Mezőtúr, Zagyvaré-
kas, Jászberény and Jászkisér. With respect to the 
subsectors concerned, particularly the water de-

mands of food processing have been satisfied 
from these water resources, such as the sugar mill 
of Szolnok. In terms of volumes, food industry is 
followed by the thermal wells serving mechani-
cal engineering and public transport companies, 
the bus and coach depot, the railway station and 
sports grounds of the Hungarian State Railways 
(MÁV). In Jászság, the largest thermal water con-
sumers are the Lehel Refrigerator Factory of Jász-
berény and the Construction Machinery Service 
Workshop of MÁV. In the field of light industry, 
the Tisza Footwear Factory of Martfű, while in 
chemical industry the Chemical Works of Szol-
nok and the petrochemical company founded for 
MÁV should be mentioned, where thermal water 
is used in the form of energy, and additional ther-
mal wells were constructed in 2009 to serve the 
Industrial Park of Szolnok.

The industrial production of the county has 
fallen victim to the new economic regime. Af-
ter the closing of the wells having been used by 
the dissolved companies, the number of thermal 
wells serving industrial purposes has dropped by 

Figure 5. Thermal water wells constructed in the North Great Plain Region for the performance of industrial tasks (Source: 
figure created by the author based on data of Upper-Tisza Region Environmental and Water Directorate, Trans Tisza Region 
Environmental and Water Directorate, Middle-Tisza Region Environmental and Water Directorate and the author)
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40%. The largest number of wells have discontin-
ued their production operations in Szolnok, while 
in Jászberény and Zagyvarékas the industrial uti-
lization of thermal water has been fully terminat-
ed. In most of the medium-sized settlements – in 
Jászapáti, Jászkisér, Martfű, Mezőtúr and Karcag 

–, smaller industrial plants still operate their ther-
mal water wells, and as a result the ratio of indus-
trial thermal water utilization in the county is 7% 
today (Figure 5–6).

Communal and multistage utilization
In the service sector of Szabolcs-Szatmár-Bereg 
County – with the exception of tourism and local 
bathing services –, the medical utilization of ther-
mal water is characteristic of three settlements, 
Nyíregyháza, Nyíregyháza-Sóstófürdő and Fehé-
rgyarmat, and therefore this type of use has 9% 
in overall utilization. 32% of the thermal wells are 
used in a multiphase and shared manner where 
bathing, medical and industrial functions are all 
included in the scope of communal water supply. 

According to the 2011 survey, the field of medi-
cine can be characterized by a 3% fallback, though 

the underlying reason has been the replacement 
of the well in the process of the extension of Jósa 
András Hospital of Nyíregyháza, and therefore in 
this respect just a relative decrease can be record-
ed. In Nagyecsed, the function of the well former-
ly used for filling the pools at the bathing estab-
lishment has been transformed, and today it is 
applied as a monitoring well. (Figure 7–10).

In Hajdú-Bihar County, with respect to the 
purposes of establishment bathing facilities were 
followed by the thermal wells constructed for 
drinking water supply and now representing 22%. 
One-tenth of the wells have been designed for 
combined use. In line with the existing heat and 
water demands, the water of eight wells has been 
dedicated to multiphase bathing and agricultural 
use, a well in Balmazújváros has been constructed 
for bathing purposes and communal water supply, 
whereas a well in Debrecen serves industry and 
bathing alike. A significant 5% is represented by 
the depth monitoring wells of the Geological In-
stitute of Hungary (MÁFI), and the underlying 5 
wells do represent a large number in comparison 
with the other two counties. 

Figure 6. Utilization of thermal wells constructed in the North Great Plain Region for industrial purposes, in 2011 (Source: 
collected by the author from owners of thermal wells)
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By 2011, multistage utilization has undergone 
notable improvement with respect to the above-
mentioned bathing complexes, and thus in the 
future beside balneological utilization the heat 
energy of thermal water will not be lost either. 
Geothermal heating is mostly restricted to the 
buildings of the bathing facilities, catering units 
in some locations, with the exception of one of 
the thermal wells of the Berettyóújfalu Baths that 
serves three functions: geothermal heating, bath-
ing water for the pools, as well as medical purpos-
es at the Rehabilitation Department of the neigh-
bouring Gróf Tisza István Hospital. Two percent 
is covered by joint operation for bathing and ag-
ricultural purposes, while 1% falls on combined 
bathing and industrial, as well as bathing and 
communal water supply utilization. Agricultur-
al utilization is still significant within the use of 
thermal water in Hajdú-Bihar County with 9%, 
similarly to communal water use with 10%. In 
spite of their theoretical importance, no geother-
mal systems for the individual settlements – like 
the ones in Kistelek or Mórahalom – have been 

constructed, as today there is not a single local 
government where planning would have been fol-
lowed by actual implementation. Investments are 
hindered by the general shortage of resources at 
the local governments, which situation is not ex-
pected to change even on the medium term with 
respect to the increasingly more frequent munici-
pal bankruptcies (Fig. 7-10).

Within the fields of the use of the water ex-
ploited from the thermal water wells of Jász-
Nagykun-Szolnok County, the supply of mains 
water from thermal water wells has gained out-
standing significance in comparison with the 
two other counties – in the county it has a 38% 
share from overall utilization. Utilization for 
medical purposes is implemented in the hospi-
tals of Mezőtúr and Karcag; in this latter insti-
tution, thermal water is used jointly with the 
neighbouring bathing establishment. Thermal 
water has been used on several occasions as a 
geothermal energy carrier, especially to supply 
heating and sanitary hot water to the military es-
tablishments of Szandaszőlős, as well as to heat 

Figure 7. Thermal water wells constructed in the North Great Plain Region to serve communal and water supply functions 
(Source: figure created by the author based on data of Upper-Tisza Region Environmental and Water Directorate, Trans Tisza 
Region Environmental and Water Directorate, Middle-Tisza Region Environmental and Water Directorate and the author)
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the hospital of Szolnok. There is one thermal 
well that expressly serves research objectives. It 
is the thermal well of Jászladány, which has been 
constructed for the Geological Institute of Hun-
gary (MÁFI) for the purpose of depth monitoring 
studies. Initially, multiphase and shared use was 
applied in four wells: the thermal well of Tisza 
Hotel in Szolnok served balneological ends and 
the heating of the building, two wells in Abád-
szalók were used for communal water supply and 
the filling of bathing facilities, whereas the ther-
mal well of the hospital of Karcag had medical 
and water supply tasks to bathing.

In this county boasting of the best endowments, 
by 2011 the volume of the use of operating ther-

mal water supply wells for drinking water – oth-
erwise representing the largest number of wells 

– has decreased by 34.5% with one of the indirect 
causes being the dynamic rise of water tariffs af-
ter 1990 and the concurrent drop in the number 
of consumers. In spite of their outstanding num-
ber, their role in water supply is rather insignifi-
cant, a large proportion of them is out of use. The 
only exception is given by certain areas of Jászság, 
where they take a more weighty part in commu-
nal water supply. Thermal wells initially designed 
for medical purposes, geothermal heating, com-
bined balneological and the heating of buildings, 
as well as bathing and medical purposes are most-
ly still in operation (Fig. 7-10). 

Figure 8. Thermal wells serving communal water supply in 2011 (Source: collected by the author from owners of thermal wells)
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Conclusions
Since 1915, the North Great Plain Region has wit-
nessed the drilling of 305 thermal wells that have 
served versatile purposes of utilization from bath-
ing to agriculture, from industry to communal 
water supply. With respect to the whole of the 
region, in terms of the number of wells the larg-
est user is balneology with 35%, followed by com-
munal water supply with 26%, agriculture with 
21% and industry with 10%. Apart from joint use 
for agricultural and bathing purposes, as well as 
monitoring and therapeutic objectives one or two 
examples of combined utilization and use as geo-
thermal energy can be found in the region. 

Throughout the decades, due to the changes 
in the economic landscape, the role taken by the 
government and the transformation of public ad-
ministration, the number of thermal wells used 
has dropped by 30%, the weights of utilization 
have shifted, the structure of use has been some-

what converted. In 2011, the largest user contin-
ued to be balneology with 22%, followed by com-
munal water supply with 17% and agricultural 
utilization with 14%. These sectors have pre-
served this rank, but similarly to the average of 
the region the number of wells used has dropped 
by nearly 30%. With respect to the changes in the 
priorities of thermal water use, a positive pro-
cess has been the growing popularity of the uti-
lization of geothermal energy carried by thermal 
water as an alternative mode of energy utiliza-
tion, but this type of use is characteristic of sole-
ly bathing complexes. On the average, the largest 
fallback has been suffered by the application of 
industrial thermal water, which has risen to 50% 
on a regional level. For therapeutic and various 
multistage utilization modes, there are just a few 
examples in the region (Figure 11–12).

In the light of the foregoing, it can be claimed 
that with respect to the existing capacities the 

Figure 9. Geographic locations of thermal wells established to satisfy the demands of the tertiary sector, as well as for 
multistage utilization in the respective years of construction (Source: figure created by the author based on data of Upper-
Tisza Region Environmental and Water Directorate, Trans Tisza Region Environmental and Water Directorate, Middle-Tisza 
Region Environmental and Water Directorate and the author)
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North Great Plain Region has considerable un-
used thermal water and geothermal energy re-
serves that are present in the thermal wells 
currently out of operation. On the basis of the 
practical experience of the users and the char-
acteristics described above, there are two areas 
that seem to be promising in the use of heat en-
ergy. One of them is comprised by small towns 
and similar settlements, where the given num-
ber of inhabitants and businesses ensures such 
revenues for the local governments that enable 
them to participate successfully in renewable en-
ergy grant applications, and where such a num-
ber of institutions are maintained whose heating 
demands can be covered from the available ther-
mal water capacities. 

The other area is agriculture, and in particu-
lar cooperatives and joint stock companies that 
have been able to preserve their farmlands, and 
operate extensive agricultural profiles including 

both plant farming and animal breeding. In the 
process of continuous modernization, these busi-
ness entities do dedicate resources to the funding 
of investments based on energy-saving operations 
and renewable energies, as well as participation in 
the associated grant applications. Examples from 
southeastern Hungary – Pálmonostora, Fülöpjak-
ab – show that even on the level of family enter-
prises there are option to rely on geothermal ener-
gy, yet the given business profile should be capable 
of generating large added values – on the level of 
the produced food and industrial crops –, and re-
alizing considerable revenues. 

No further, extensive bathing developments 
can be regarded to be feasible, unlike the improve-
ment of the quality of the existing capacities and 
their multiphase utilization, such as communal 
heating of households and agricultural use. As a 
consequence, heat trade would bring additional 
resources for profitable operation.

Figure 10. Thermal wells operating in the area of the tertiary sector and involved in multistage utilization, in 2011 (Source: 
collected by the author from owners of thermal wells)
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