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Geothermal energy is a constant, clean, and renewable energy source that utilizes the Earth’s internal heat 
for different applications, such as heating, cooling, and electricity generation. However, the estimation and 
H[SORLWDWLRQ�RI� WKLV�HQHUJ\�LPSOLHV� WR�DFTXLUH�D�GHHS�NQRZOHGJH�RI� WKH�URFNV�FRPSRVLQJ�WKH�UHVHUYRLUV�DQG�
those overlying it.

7KH� ,Q*(2� SURMHFW� �³,QQRYDWLRQ� LQ� *(2WKHUPDO� UHVRXUFHV� DQG� UHVHUYHV� SRWHQWLDO� DVVHVVPHQW� IRU� WKH�
decarbonisation of power/thermal sectors”; www.ingeo.cnr.it�� VHHNV� WR� GHYHORS� DQ� LQQRYDWLYH� H[SORUDWLRQ�
ZRUNÀRZ�LQWHJUDWLQJ�JHRORJLFDO��JHRSK\VLFDO��DQG�RWKHU�GDWDVHWV�WR�HQKDQFH�WKH�FKDUDFWHUL]DWLRQ�RI�UHVHUYRLU�
URFNV�DQG�WKHLU�VHGLPHQWDU\�FRYHU��7KLV�DSSURDFK�VXSSRUWV�VWUDWHJLF�SODQQLQJ�IRU�GHHS�JHRWKHUPDO�UHVRXUFH�
utilization in Italy.

'HHS�VHDWHG�FDUERQDWH�UHVHUYRLUV��IRUPLQJ�WKH�EDVHPHQW�RI�VHGLPHQWDU\�EDVLQV��DUH�NH\�WDUJHWV�IRU�JHRWKHUPDO�
GHYHORSPHQW�� ,Q� WKH� HDVWHUQ� 3R� 3ODLQ�� WKH� EXULHG�5RPDJQD� DQG�)HUUDUD� )ROGV� �5))�²VWUHWFKLQJ� IURP� WKH�
Emilia Folds to the Adriatic coast and from the northern Apennines to the undeformed Po foreland—show 
VLJQL¿FDQW�JHRWKHUPDO�JUDGLHQW�YDULDWLRQV�� LQGLFDWLYH�RI�FRQYHFWLYH�KHDW�ÀRZ�LQ�GHHS�FDUERQDWH�XQLWV��/RZ�
JHRWKHUPDO�JUDGLHQWV�����&�NP��ZLWKLQ�WKH�FDUERQDWH�UHVHUYRLU�DQG�KLJKHU�JUDGLHQWV�����&�NP��LQ�RYHUO\LQJ�
LPSHUPHDEOH�IRUPDWLRQV�LQGLFDWH�WKHUPDO�FRQYHFWLRQ�ZLWKLQ�0HVR]RLF�FDUERQDWH�XQLWV��3DVTXDOH�HW�DO���������

For the evaluation of the geothermal potential of the area, the implementation of a consistent 3D geological 
PRGHO��GLVSOD\LQJ�WKH�WKLFNQHVV�YDULDWLRQV�RI�WKH�PDMRU�OLWKRORJLFDO�XQLWV�RI�WKH�DUHD��LV�FUXFLDO��7R�WKLV�DLP��ZH�
have digitized and analyzed over 200 seismic surveys (VIDEPI database, www.videpi.com), 700 deep boreholes 
�!������P�GHHS��&15�GDWDEDVH��www.geothopica.igg.cnr.it), and 160 borehole logs (sonic and lithological; 
/LYDQL�HW�DO����������6HLVPLF�UHÀHFWLRQ�LQWHUSUHWDWLRQV��FRQVWUDLQHG�E\�ZHOO�VWUDWLJUDSK\��ZHUH�XVHG�WR�LGHQWLI\�
NH\�OLWKRORJLFDO�XQFRQIRUPLWLHV��$JH�OLPLWV�PDSV�KDYH�EHHQ�REWDLQHG�E\�LQWHUSRODWLQJ�ZHOO�WRSV�DQG�LQWHUSUHWHG�
seismic horizons. The uncertainties of the results increase with the age of the units, due to the decrease of the 
control points with depth (well tops). These preliminary maps have been converted from the TWT to depth 
domain, in order to obtain a consistent 3D geological model. The obtained results were compared with those of 
the previous study of Livani et al. (2023), which focused on the on-shore part of the study area. Our 3D model 
will be used to constrain the seismic velocities and densities distribution in depth, obtained from the analyses 
and interpretation of different geophysical datasets (Basant et al., 2025) and become part of a crustal model 
public available for multiple applications, such as geothermal resources evaluation.
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