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Heath flow in Italy
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National efforts in 1970s-1990s
led to the first quantitiva
assessment of the geothermal
potential in Italy



3G. Giordano - Geothermics in Italy

Cataldi R., Mongelli F. Squarci P., Taffi L., Zito G., and Calore C. (1995). Geothermal
ranking of the Italian territory. Geothermics, Vol. 24, n. 1; pp. 115-129.

Temperatures at - 2000 m

Geothermal resources are
available in reservoirs at
accessible depths in vast areas
of the territory
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Geothermal Ranking of Italy

The wide presence of permeable rocks at
depth and impervious covers around

high heat flow regions favours the
developmentsof high quality geothermal

systems:

Resources at T >150 °C  within 3 km, in
large areas of the Tyrrhenian margin and
volcanic islands;

Resources at T = 50-150 °C  within 3 km,
in 50% of the national territory (in Po
plain, Sicily and Sardinia)

Resources at T = 30 - 50 °C at shallow
depths, almost everywhere.Ca
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Geothermal Energy in Italy

Geothermal Energy (in 2010)      1,32 x 106 TEP (0.8%), of which

• Electric power generation     1,02 x 106 TEP (0.6 %)

• Direct uses                       300.000     TEP (0.2 %)

                  
TOTAL CONSUMPTION OF ELECTRIC POWER (106 TEP)      170

• Oil, gas, coal                          82 %

• Hydroelectric and other renewables                         13 %

• Imported                             5 %
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Current boom of requests for research permits since 2010

More than 120 requests for research
permits for high, medium and low

enthalpy resources have been
submitted to several Regional

administrations (source UNMIG)
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Scenarios of growth (source UGI)
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Scenarios of growth (source UGI)
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Scenarios of growth (source UGI)

5.5 TWh/y
(810.5 MWe)

7.5 TWh/y
(1200 MWe)

10 TWh/y
(1500 MWe)
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Scenarios of growth (source UGI)

Direct uses Geothermal heat pumps
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Some funded projects in Italy

Courtesy B. Della Vedova

EU DOCUP2 Project Grado - Univ Trieste
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Some funded projects in Italy

www.vigor.it

PON Vigor Project - CNR
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Some funded projects in Italy

RL Project - Assessment of Geothermal Potential - Univ Roma Tre

Giordano et al., 2014, Earth Science Reviews

Area Evaluation 
Method 

A1(>60%) 
(km2) 

A2(>50%) 
(km2) 

HRes1 
(km) 

HRes2 
(km) 

VA1Res1 
(km3) 

VA1Res1+2 
(km3) 

VA2Res1 
(km3) 

VA2Res1+2 
(km3) 

DRes1 
(km) 

DRes2 
(km) 

QA1Res1 
(t/h)* 

QA1Res1+2 
(t/h)* 

QA2Res1 
(t/h)** 

QA2Res1+2 
(t/h)** 

T av 
(°C) 

W- 
(MW) 

W+ 
(MW) 

Grottaferrata-
Ciampino 

AxBxC 24 69 1 2 24 72 69 207 1 2 960 2880 2070 6210 125-
175 

112 1092 

 C 82 - 1 2 82 246 - - 1 2 3280 9840 - - 125-
175 

384 1730 

La Zolforata C 44 - 1 2 44 132 - - 2 3 1760 5280 - - 125-
175 

206 928 

Ardea C 48 - 1 2 48 144 - - 2 3 1920 5760 - - 125-
175 

225 1013 

Tivoli 
springs 

           7200^    23  67 

Totals                 927 4763 
 



Deep circulation and compartments

Giordano et al., 2013, Earth Science Reviews,
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Density and
orientation of
deep fractures

Ground water
Temperature

Ground water
Electrical
Conductivity

Ground water
PCO2

INDICATORS OF DEEP PERMEABILITY - ZONING



TOUGH2 NUMERICAL SIMULATIONS OF
LATERAL ADVECTION THROUGH RESERVOIRS S                                                                N

LOW
PERMEABILITY
FAULTS
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Conclusions

•There are still significant margins for improving the
identification and use of geothermal resources in Italy

•The current situation is broadly positive with tens of
small to medium companies requesting or managing
research permits

•Several public institutions and associations at national
level (Universities, Cnr, Enea, Ingv, Ministry for Foreign
Affairs, UGI) and at international level (EU) are
promoting and/or supporting scientific programs in Italy

•Specific problems occur for complicate and slow
beaurocracy at regional level, although the situation
varies largely across regions


