
Geo log i cal Quar terly, 2020, 64 (2): 506–514
 DOI: http://dx.doi.org/10.7306/gq.1534

Eval u a tion and sta tis ti cal in ter pre ta tion of low-tem per a ture geo ther mal en ergy
 po ten tial for se lected lo ca tions in Po land

Maciej R. K£ONOWSKI1, *, Jacek KOCY£A2, Grzegorz RY¯YÑSKI2 and Mateusz ¯ERUÑ2

1 Pol ish Geo log i cal In sti tute – Na tional Re search In sti tute, al. Jaworowa 19, 53-122 Wroc³aw, Po land

2 Pol ish Geo log i cal In sti tute – Na tional Re search In sti tute, ul. Jagielloñska 76, 03-301 Warszawa, Po land

K³onowski, M.R., Kocy³a, J., Ry¿yñski, G., ¯eruñ, M., 2020. Eval u a tion and sta tis ti cal in ter pre ta tion of low-tem per a ture geo -
ther mal en ergy po ten tial for se lected lo ca tions in Po land. Geo log i cal Quar terly, 64 (2): 506–514, doi: 10.7306/gq.1534

As so ci ate Ed i tor: Leszek Marks

Ful fill ing the bind ing na tional, EU and other in ter na tional reg u la tions and re quire ments on cli mate and en ergy im plies sig -
nif i cant growth of renewables share in the to tal mix of en ergy pro duc tion in Po land. Low-tem per a ture geo ther mal en ergy
ex tracted with the use of the ground source heat pumps (GSHP) is an ef fi cient and re li able source for space heat ing, cool -
ing and sea sonal ther mal en ergy stor age and re cov ery, thus it con trib utes to re duc tion of low emis sions and im prove ment
of air qual ity. GSHP ef fec tive ness is to a high de gree de ter mined by lo cal geo log i cal and hydrogeological set tings, there -
fore iden ti fi ca tion of nat u ral prop er ties of the subsurface is cru cial for ap pro pri ate de sign and sub se quent op er a tion of the
GSHP in stal la tions. The ther mal con duc tiv ity l of rocks and soils, a key geo ther mal pa ram e ter, de pends on such fea tures
as the min eral com po si tion of rocks and soils, their tex ture and wa ter con tent. Rel e vant geo log i cal data is re trieved from
the matic da ta bases, at lases and se rial maps and can be gath ered in a uni tary da ta base with a uni form struc ture to en able
spa tial an a l y sis with the use of GIS tech niques. Re clas si fi ca tion of lithological prop er ties into geo ther mal pa ram e ters and
sub se quent cal cu la tions of l val ues (W/m·K) of rock and soil types can be made us ing a spe cific al go rithm. The re sults of
these cal cu la tions en ables com pu ta tion of four spa tial lay ers of av er age geo ther mal con duc tiv ity co ef fi cient l (W/m·K), re -
spec tively for the depth in ter vals of 0–40, 41–70, 71–100 and 101–130 metres b.g.l.
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INTRODUCTION

The share of en ergy from re new able sources in fi nal en ergy
con sump tion in 2016 for EU28 amounted to 8.0%, while for Po -
land it was 8.3% (Berent-Kowalska et al., 2019). In the same
year the share of geo ther mal en ergy in to tal en ergy pro duc tion
from re new able en ergy sources (RES) reached 3.2 and 0.2%
for UE28 and Po land, re spec tively. A new EU en ergy strat egy
called Clean En ergy for all Eu ro pe ans programme (Eu ro pean
Com mis sion, 2019) sup ports tran si tion from fos sil fu els to wards 
cleaner de car bon ized en ergy and, to gether with the re vised
Re new able En ergy Di rec tive, also called the RED II Di rec tive
(Di rec tive 2018/2001/EU, 2018), sets new bind ing en ergy tar -
gets for 2030 cov er ing an in crease of renewables share of at
least 32% and the en hance ment of en ergy ef fi ciency by 32.5%.
In ad di tion, this re quires growth of the share of RES in the heat -
ing and cool ing sec tor by 1.3% per year at the na tional level be -
tween 2020 and 2030. Be cause of ur gent prob lems con cern ing

air qual ity due to dust and CO2 emis sions the ne ces sity for de -
crease of low emis sions from do mes tic sources and trans por ta -
tion, as well as for ful fill ment of the re quire ments of the RED II
Di rec tive, is in creas ing at ten tion on in vest ments in low- and
high-tem per a ture geo ther mal en ergy in stal la tions in Po land
(Kêpiñska, 2019).

Low-tem per a ture geo ther mal en ergy, also called shal low or
low-enthalpy geo ther mal en ergy, is ther mal en ergy, of both
endo- and exo gen ic or i gin, ex tracted from the up per most part of 
the litho sphere, down to about two to four hun dred metres
depth. This con ven tion ally adopted bor der var ies greatly, de -
pend ing on lo cal and re gional nat u ral con di tions and le gal reg u -
la tions, the sci en tific ap proach adopted, ap plied tech nol o gies
and best prac tices. In Eu rope, the tem per a ture of the shal low
subsurface is change able and de pends on fac tors such as the
am bi ent at mo spheric air tem per a ture. It sta bi lizes, how ever, at
a depth of ~15–20 metres and be low that depth it is to some ex -
tent gov erned by the lo cal geo ther mal gra di ent. There fore, the
tem per a ture of the shal low subsurface, the low-tem per a ture
geo ther mal sys tem, can be steadily ex tracted through out the
year with use of ground-cou pled heat pump in stal la tions (Self et 
al., 2013; Sarbu and Sebarchievici, 2014; Casasso et al., 2017)
and suc cess fully con trib ute to spa tial heat ing and cool ing, and
thus to the de crease of low emis sions (Nejat et al., 2015;
García-Gil, 2020). These cover both: the open-loop sys tems
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with di rect use of ground wa ter (ground wa ter heat pumps,
GWHP); and the closed-loop sys tems, ex tract ing tem per a ture
of the bulk subsurface com pris ing soils, rocks and ground wa ter
(ground source heat pumps, GSHP). The re search de scribed in 
this pa per re fers ex clu sively to low-tem per a ture geo ther mal en -
ergy gov erned, to a ma jor ex tent, by the lithological prop er ties
of the soils and rocks (Luo et al., 2016) as well as the wa ter con -
tent, both ac count ing for their ther mal con duc tiv ity val ues, with
lit tle or no ef fect of the geo ther mal gra di ent, un der nat u ral con -
di tions in Po land, ex tracted with use of GSHP in stal la tions with
closed-loop sys tems mounted as bore hole heat exchangers
(BHE).

This pa per pres ents the re sults of the bi lat eral Pol ish-Nor we -
gian pro ject Geothermal4PL – Sup port for the sus tain able de vel -
op ment and use of shal low geo ther mal en ergy in the ar eas cov -
ered by the Mieszkanie Plus programme in Po land, car ried out be -
tween April and No vem ber 2017. The pro ject fo cused on sup port -
ing sus tain able de vel op ment and uti li za tion of low-tem per a ture
en ergy for res i den tial hous ing by de vel op ing a meth od ol ogy of
geo ther mal map ping, in clud ing as sess ment of its po ten tial. For the 
sake of the pro ject, six in vest ment ar eas of the Mieszkanie Plus
programme (gov ern men tal programme for in ex pen sive and eco -
log i cally sound res i den tial hous ing) in Po land were cho sen for fur -
ther de tailed stud ies. These were lo cated in the fol low ing cit ies and 
towns scat tered across the coun try: Bia³a Podlaska, Gdynia,

Poznañ, Pruszków near Warszawa, Wroc³aw and Zamoœæ, the lo -
ca tions of which are in di cated in Fig ure 1. The main se lec tion cri te -
rion was the pos si bil ity to ac cess ca das tral data and the ap proval
of lo cal spa tial man age ment plans, as well as the oc cur rence of di -
verse geo log i cal and hydrogeological set tings for better com par a -
tive anal y sis of the nat u ral prop er ties stud ied. Be cause of small
geo graphic ex tent of the in vest ment sites, a two kilo metre-wide
buffer zone in the form of a cir cle was cre ated for each of them. All
fur ther re search and anal y sis of geo ther mal pa ram e ters were per -
formed within these buffer zones.

Ex cept for the Mieszkanie Plus programme, pri vate in vest -
ments in re new able en ergy sources for heat ing and cool ing are
sup ported by the Czyste Powietrze (Eng. Clean Air)
programme, cur rently run in Po land since 2018 by the Na tional
Fund for En vi ron men tal Pro tec tion and Wa ter Man age ment.
This of fers pri vate in ves tors in the res i den tial hous ing sec tor a
wide range of in cen tives. The ma jor ob jec tive of the programme 
is to im prove the en ergy ef fec tive ness of the build ings and to re -
duce gas and dust emis sions. In ad di tion, re cent dy namic de -
vel op ments of GSHP in stal la tions in Po land have been stim u -
lated by the de vel op ment of pro fes sional meth od ol ogy for the
de ploy ment and op er a tion of new in stal la tions, as well as by
broad pub lic ac cep tance and sup port for eco log i cally sound
tech nol o gies for heat ing and cool ing (Lachman et al., 2013;
K³onowski et al., 2018).

Fig. 1. Lo ca tion of stud ied in vest ment ar eas in Po land 
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GEOLOGICAL AND HYDROGEOLOGICAL
SETTINGS

The in ves ti gated in vest ment sites rep re sent places show -
ing di verse geo log i cal and hydrogeological con di tions, stud ied
up to an av er age depth slightly ex ceed ing 100 metres be low
ground level (b.g.l.), adopted as the max i mum depth for the
sake of this re search. The ma jor ity of the lo ca tions stud ied are
sit u ated on Qua ter nary de pos its of gla cial, flu vial, glaciofluvial,
lac us trine and eolian or i gin, char ac ter ized by highly vari able
thick ness and strongly het er o ge neous lithostratigraphy. These
are nor mally com posed of interbedded, low- to highly- per me -
able de pos its such as tills, loams, clays, sandy tills, sands and
grav els. Most of the sand and gravel lay ers form con tin u ous
aqui fers and/or wa ter-sat u rated lenses em bed ded within the
de pos its show ing lower-per me abil ity. The larg est thick nesses
of highly per me able de pos its, up to 20 and lo cally 50 metres,
can be found in Bia³a Podlaska (Pietruszka and Zezula, 2004),
Gdynia (Or³owski and Lidzbarski, 1998) and Pruszków
(Mianowski, 1997).

For each of the sites se lected, the ground wa ter ta ble of the
shal low aqui fers is sit u ated usu ally at depths of 5–15 m b.g.l.
The geo log i cal con di tions for Zamoœæ area are dif fer ent. Here,
the shal low de pos its are rep re sented by the tills, partly de pos -
ited on Qua ter nary sands of a to tal thick ness of 30 m, and partly 
on Up per Cre ta ceous marls and lime stones (Czerwiñska-
 Tomczyk and Sadurski, 1998). In Poznañ (D¹brow ski et al.,
2000) and Wroc³aw, the ge ol ogy is mainly rep re sented by gla -
cial tills, loams and silts, oc ca sion ally interbedded with thin
sand and gravel lay ers. The aqui fers are nor mally as so ci ated
with Neo gene sands and grav els em bed ded within thick clay
de pos its at depths of 20–40 and 80–100 m (¯uk, 2000).

DATA SOURCES AND PROCESSING

For the proper as sess ment of low-tem per a ture geo ther mal
sys tems and their po ten tial for heat ing and cool ing it is nec es -
sary to use all ac ces si ble sources of geo log i cal and hydro -

geological in for ma tion and data. This pro vides for op ti mal de -
sign and sub se quent op er a tion of low-tem per a ture geo ther mal
in stal la tions. Con sid er ation of all data sources, in clud ing da ta -
bases and ar chives, is es sen tial for proper in ter pre ta tion of lo cal 
ge ol ogy and hydrogeology, and leads to wards prep a ra tion of
cross-sec tions, vir tual bore holes and ap pro pri ate logs of the
GSHP in stal la tions be ing de signed. For that rea son, es pe cially
use ful is the Cen tral Hydrogeological Da ta base (CBDH), where
data from logs of hydrogeological bore holes, wa ter in takes and
springs, in clud ing lithostratigraphic and hydrogeological in for -
ma tion, are stored (Cabalska et al., 2005). Ta ble 1 shows the
main sources of geo log i cal and hydrogeological data and in for -
ma tion to be used for as sess ment of shal low geo ther mal sys -
tems. The fol low ing da ta bases and se rial the matic maps have
been de vel oped and main tained by the Pol ish Geo log i cal In sti -
tute – Na tional Re search In sti tute:

– SMGP: De tailed Geo log i cal Map of Po land;

– MHP: Hydrogeological Map of Po land;

– CBDH: Cen tral Hydrogeological Da ta base;

– CBDG: Cen tral Geo log i cal Da ta base;

– BDGI: Geo log i cal-En gi neer ing Da ta base.
While pro cess ing geo log i cal data for the as sess ment of

shal low geo ther mal sys tems and low-tem per a ture geo ther mal
en ergy po ten tial, it is cru cial to con sider proper col lec tion and
ver i fi ca tion of geo log i cal and hydrogeological bore hole data.
The next step is to pre pare ap pro pri ate at trib ute ta bles and al -
go rithms used for cal cu la tion of ther mal pa ram e ters for the se -
lected depth in ter vals. An al go rithm ap plied to pro cess ing of
geo log i cal data for eval u a tion of low-tem per a ture geo ther mal
en ergy is shown in Fig ure 2. In such an ap proach, the spa tial
geo log i cal, en vi ron men tal, top o graphic datasets ought to be
ap pro pri ately de signed and em bed ded into the da ta base struc -
tures of a GIS en vi ron ment, us ing open source and/or com mer -
cial soft ware. The start ing point for all cal cu la tions is an in te -
grated geo log i cal bore hole dataset con tain ing com plete in for -
ma tion about the po si tion, lithological log, depth of ground wa ter
ta ble and av er age geo ther mal pa ram e ters, i.e.: con duc tiv ity l
(W/m·K) and geo ther mal power unit qv (W/m), cal cu lated for the 
in di vid ual lithological lay ers. Only ver i fied and in te grated data

Map or da ta -
base 

ac ro nym
Scale Con tent Ap pli ca tion for GSHP de sign 

SMGP 1:50k
De tailed Geo log i cal Map of Po land: shows geo -
log i cal con di tions, in clud ing: rocks and tec tonic

fea tures crop ping out on the ground sur face.

The SMGP is one of the prin ci pal maps sup port ing
geo log i cal in ves ti ga tions of the planned geo ther mal

in stal la tions. 

MHP 1:50k

Hydrogeological Map of Po land: shows
hydrogeological con di tions, in clud ing: ground wa -

ter oc cur rence, hy dro dy nam ics, quan tity and qual -
ity of ma jor aqui fers.

The MHP is one of the prin ci pal sup port ing maps
help ing hydrogeological in ves ti ga tions of the

planned geo ther mal in stal la tions.

CBDH vari able
Cen tral Hydrogeological Da ta base: con tains

hydrogeological bore hole data, ground wa ter in -
takes, etc. 

Bore hole logs from the CBDH are the ba sic source
of hydrogeological data for de vel op ment of the ex -
pected geo log i cal log at the sites stud ied for the

planned geo ther mal in stal la tions.

CBDG vari able

Cen tral Geo log i cal Da ta base: con tains data for
the Geo log i cal Map of Po land at 1:500 000 scale

as well as geo log i cal bore hole data, re sults of
geo phys i cal re search, etc.  

Bore hole logs from the CBDG are the ba sic source
of geo log i cal data for de vel op ment of the ex pected
geo log i cal log at the sites stud ied for the planned

geo ther mal in stal la tions.

BDGI 1:10k

Geo log i cal-En gi neer ing Da ta base: con tains data
for en gi neer ing-geo log i cal at lases of se lected ur -
ban ag glom er a tions, in clud ing bore holes and the -

matic maps. 

Bore hole logs from the BDGI are the ba sic source of 
geo-en gi neer ing data for de vel op ment of the ex -
pected geo log i cal log at the sites stud ied for the

planned geo ther mal in stal la tions.

T a  b l e  1

Sources of geo log i cal in for ma tion and data for eval u a tion of low-tem per a ture geo ther mal en ergy potential



can be cal cu lated fur ther, us ing ap pro pri ate al go rithms, to be a
source for com pu ta tion of the fi nal re sults as ta bles, map com -
po si tions, geo log i cal cross-sec tions and logs.

RESULTS AND INTERPRETATION

Cal cu la tions per formed un der the terms of this re search al -
lowed for com put ing of ba sic ther mal prop er ties of soils and
rocks in clud ing ther mal con duc tiv ity for the 6 lo ca tions stud ied.
As sess ment of geo ther mal con di tions was per formed with use
of ar chive bore hole data only, as shown in Ta ble 1. Ta ble 2
shows av er age val ues of ther mal con duc tiv ity l (W/m·K) as the

re sult of anal y sis for the se lected depth in ter vals of 0–40,
41–70, 71–100 and 101–130 m. The meth od ol ogy of as sess -
ment of geo ther mal po ten tial of the shal low geo ther mal sys -
tems stud ied at the se lected sites was adopted by the au thors
from the re sults of the in ter na tional GeoPLASMA-CE pro ject
pub lished in the re port Joint Re port on Cho sen Ap proaches
and Meth ods for Cal i bra tion on the pro ject website (Geo -
PLASMA-CE pro ject, 2017).

The ex act lo ca tion and depth of each bore hole can be de -
duced from its ID num ber shown in Ta ble 2, while the item
names used in Ta ble 2 are de scribed in Ta ble 3. This dataset is
a ba sis for gen er a tion of the point data lay ers and prep a ra tion of 
the fi nal maps, in clud ing that shown in Fig ure 3. In ad di tion, for
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Numer_id Rzedna Glub Da ta base lav. sr_qvk_t18 sr_qvr_t18 sr_qvo_t18

8639 141.0 58.7 CBDG 1.8 43.4 50.0 56.7

8641 149.8 95.0 CBDG 1.6 48.5 55.7 62.8

58052 142.0 75.0 CBDG 1.8 50.8 57.5 64.3

58084 146.5 70.0 CBDG 1.6 35.0 42.5 50.0

58093 138.3 52.6 CBDG 1.7 50.3 57.1 64.0

58117 142.1 64.0 CBDG 1.8 49.3 56.1 63.0

3173573 145.5 42.0 CBDG 1.7 44.0 50.3 56.5

3173574 147.4 68.3 CBDG 1.7 48.2 55.0 61.9

5680004 138.3 52.6 CDBH 1.9 60.1 67.5 75.0

5680007 146.0 70.0 CDBH 1.9 47.0 54.3 61.6

5680009 140.6 58.0 CDBH 1.5 34.3 39.5 44.8

5680025 146.0 75.0 CDBH 1.8 51.9 58.7 65.6

5680028 142.1 64.0 CDBH 1.8 49.4 56.7 64.0

5680034 142.1 64.0 CDBH 1.9 61.7 69.0 76.3

5680046 149.8 95.0 CDBH 1.4 37.3 43.8 50.3

5680057 142.3 58.7 CDBH 1.8 52.4 59.5 66.6

5680059 145.5 42.0 CDBH 1.8 47.8 54.6 61.5

5680061 147.4 68.3 CDBH 1.8 50.7 57.7 64.6

5680089 151.0 83.0 CDBH 1.7 47.6 54.5 61.3

5680091 152.0 83.0 CDBH 1.7 50.2 57.0 63.8

5680095 151.7 52.0 CDBH 1.6 47.3 54.2 61.1

5680097 151.0 80.2 CDBH 1.8 52.6 59.5 66.3

5680101 145.4 70.0 CDBH 1.8 53.2 60.2 67.3

5680104 152.0 470.0  CDBH 1.7 49.4 56.3 63.1

5680131 151.3 83.0 CDBH 1.7 46.3 53.1 60.0

T a  b l e  2

Re sults of the av er age ther mal con duc tiv ity lav. (W/m·K) cal cu la tions for the depth in ter val of 0–40 m

Item ab bre vi a tion De scrip tion and unit

numer_id ID num ber of the bore hole

rzedna al ti tude of the bore hole, metres above mean sea level [m a.m.s.l.]

depth BGL depth of the bore hole, metres be low ground level [m b.g.l.]

glub to tal depth of the bore hole, metres [m]

baza the source da ta base

sr_w_la av er age value of ther mal con duc tiv ity lav. [W/m·K]

sr_qvk_18 av er age value of unit heat out put (con ser va tive as sump tions) qv [W/m]

sr_qvr_18 av er age value of unit heat out put (re al is tic as sump tions) qv [W/m]

sr_qvo_18 av er age value of unit heat out put (op ti mis tic as sump tions) qv [W/m]

T a b l e  3

Ex pla na tion of ab bre vi a tions used in the geo log i cal da ta base and Ta bles 2, 4–7



each of the lo ca tions stud ied a syn thetic geo log i cal cross-sec -
tion was pre pared. The ex am ple de scribed in this pa per is from
the Bia³a Podlaska lo ca tion.

The bore hole data and val ues of geo ther mal pa ram e ters for 
the depth in ter vals of 0–40, 41–70, 71–100 and 101–130 m, for
the Bia³a Podlaska lo ca tion, are shown in Ta bles 4 and 5. As the 
ba sis for geo ther mal cal cu la tions of lithological di vi sions the
PORT PC guide lines for the de sign man u fac ture and ac cep -
tance of heat pump in stal la tions (Part 1. Ground sources for
heat pumps) was used (Lachman et al., 2013). The fol low ing el -
e ments for geo ther mal po ten tial as sess ment have been taken
into con sid er ation:

– num ber and lo ca tion of avail able ar chive bore holes: 31
bore holes per square kilo metre;

– num ber of bore holes with de scrip tion of lithological pro -
files for se lected depths;

– val ues of av er age ther mal con duc tiv ity and spe cific heat
ex trac tion rate for ar chive bore holes at se lected depths;

– val ues of av er age ther mal con duc tiv ity and spe cific heat
ex trac tion rate for syn thetic pro files.

The re sults of the sta tis ti cal eval u a tion (Ta bles 6 and 7) sug -
gest that the most con ve nient geo ther mal con di tions and un -
der ground prop er ties can be found for the Zamoœæ lo ca tion.
This is caused by pres ence of highly wa ter-sat u rated com plex
of Qua ter nary sand and gravel lay ers un der lain by a thick suc -
ces sion of Up per Cre ta ceous marls and lime stones, heavily
frac tured and weath ered.

The av er age value of ther mal con duc tiv ity is shown in the ar -
chive bore holes on se lected depths for the whole area, how ever,
the av er age value of ther mal con duc tiv ity l (W/m·K) is as signed
to vir tual logs cre ated uniquely for this re search. The ex act place -
ment of the vir tual pro files re sults from an op ti mi za tion pro cess
per formed with the use of GIS tech nol ogy and soft ware.

In Ta ble 6 in for ma tion about the num ber of bore holes in to -
tal at the given depth in ter vals, i.e.: 0–40, 41–70, 71–100 and
101–130 m, is listed. Sta tis ti cal anal y sis was per formed for the
dataset of ar chive bore hole. The con fi dence in ter val of 95% is
given in Ta ble 6 (± 2 stan dard de vi a tions from the mean, as -
sum ing a nor mal dis tri bu tion curve). Data pro vided in Ta bles 5
and 6, show ing the re sults of sta tis ti cal eval u a tion, can be com -
pared be tween the in di vid ual lo ca tions stud ied and ranked ac -
cord ing to the cri te ria de vel oped by the au thors and adopted for
this study. The cri te ria and rank ing re sults are given in Ta ble 8.
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Fig. 2. Al go rithm of geo log i cal data pro cess ing for eval u a tion
of low-tem per a ture geo ther mal en ergy

T a b l e  4

Re sults of sta tis ti cal anal y sis of geo ther mal con di tions for cal cu la tions of ther mal con duc tiv ity l
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T a  b l e  5

Re sults of sta tis ti cal anal y sis of geo ther mal con di tions for cal cu la tions of spe cific heat ex trac tion rate qv

T a  b l e  6

As sess ment of geo ther mal con di tions for the lo ca tions stud ied – anal y sis of the val ues of ther mal con duc tiv ity l
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T a  b l e  7

As sess ment of low-tem per a ture geo ther mal en ergy po ten tial for the depth up to 
70 m b.g.l. based on the val ues of ther mal con duc tiv ity l

T a  b l e  8

Cri te ria and rank ing for as sess ment of shal low geo ther mal sys tems and po ten tial of low-tem per a ture 
geo ther mal en ergy
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SUMMARY AND CONCLUSIONS

Within the frame work of the Geothermal4PL pro ject, geo -
log i cal and hydrogeological data were col lected, ver i fied and
ana lysed (by re clas si fi ca tion pro cesses) in or der to as sess the 
pos si bil i ties of use of shal low geo ther mal sys tems and the po -
ten tial of low-tem per a ture geo ther mal en ergy at six se lected
lo ca tions in Po land. The re sults in di cate that ground source
heat pumps are an ef fec tive and safe source of ther mal en -
ergy for spa tial heat ing and cool ing as well as the pro duc tion
of warm tap wa ter. The ca pac ity of GSHP in stal la tions de -
pends mainly on lo cal geo log i cal and hydrogeological con di -
tions. Hence, geo log i cal in ves ti ga tions, in clud ing re li able
bore hole data col lec tion con cern ing lithostratigraphic logs and 
ground wa ter ta ble po si tion, are cru cial for fur ther cal cu la tions
and eval u a tion. The next most im por tant as pect while ana lys -
ing the geo ther mal prop er ties of the un der ground is the de vel -
op ment of a litho logical dic tio nary and fur ther as sign ment of
unique geo ther mal pa ram e ters to ap pro pri ate soil and rock
types for sub se quent re clas si fi ca tion and com pu ta tion of re -
sults. This in turn al lows for rank ing of the se lected lo ca tions
with re spect to the suit abil ity of GSHP in stal la tions and po ten -
tial ca pac ity for low-tem per a ture geo ther mal en ergy. In the au -

thors’ opin ion the fi nal re sults of the cal cu la tions, based on ar -
chive data sources, show rather un der es ti mated pa ram e ter
val ues. For the pur pose of more pre cise ther mal pa ram e ter
eval u a tion it is nec es sary to per form some ad di tional lab o ra -
tory re search, in clud ing ex am i na tion of rock sam ples ob tained
di rectly from the bore holes lo cated within the planned in vest -
ment ar eas.
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