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Introduction

o

The National Geothermal Database was built in 1993 by the International Institute for Geothermal Research in Pisa (currently IGG, Institute of Geosciences and Earth Resources)
of the National Research Council (C.N.R.) as completion of the inventory of geothermal resources by CNR, ENEA, ENEL and eni, under Law No 896 of 1986. Data have been
continuously updated until 2001.

During 2009, a software and data update have been scheduled and implemented with funding of eni Refining & Marketing Div. (R&D management) and technical support of
Saipem SpA. The BDNG (ltalian National Geothermal Database) is a part of a wide project, called Geothopica, where the database is the indispensable core.

The commitment of the Institute of Geosciences and Earth Resources, in coordination with Saipem, the support of eni R&M Div., and in collaboration with UNMIG (Ufficio
Nazionale Minerario per gli Idrocarburi e le Georisorse — National Office for Mining Hydrocarbons and Earth Resources) department of the National Economic Development
Ministry, who guaranteed the access to a new dataset, has produced an upgrade that yields one of the most complete underground data repository at the national level.

~

> Data Contains:
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> Managed, maintained and updated by CNR-IGG Pisa

> 3193 geothermal wells and 586 thermal springs (last update, april 2010)

Wells and springs identity,

Temperature gradient and heat flow

Well stratigraphy

Reservoir characteristics

Well production, casing and technical profile

Chemical, physical and isotopic data of geothermal

fluids

> Completely open source and data interoperability — Fig.1,2
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Fig.1 — Postgresql BDNG table.

» Data update from UMNIG last release is scheduled by the end of 2010

» Future efforts will be oriented to the development of procedures and methods that — together with the BDNG data - will allow a new evaluation of the national earth resources

Fig. 2— Qgis geospatial data rapresentation.

a Webportal “GEOTHOPICA” URL: http://geothopica.igg.cnr.it
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> A webGIS is now integrated and allows to
browse the National thermal maps at the
depth of 1, 2, 3 km and National Heat flow
map - Fig. 4,5,7,8

> The location and relevant data pertaining
to the “?eo_thermal objects” are also
e (i.e. geothermal wells and

> Geothopica webportal make available

| i eothermal Database
information, data and maps ensurln%
different kind of data access on the base
of data and user typologies — Fig. 3

» Geothopica webportal will be further
improved with the possibility to include
analytic documents (e.qg. plots, reports)
that provide a more synthetic and fast
data interpretation; new thematic maps will
be also added - Fig. 6.

Eo'j’hu:upl:;a

(]

Fig. 6 — Geothopica webGIS: next availabe tools,
temperature vs depth plot, wells litho-stratipgraphic

column.

Fig. 4 — Geothopica webGIS: Temperature at 1000 m, and
info data table.

Fig. 7 — Geothopica webGIS: Temperature at 3000 m.

Fig. 8 — Geothopica webGIS: Heat flow surface
(Dellavedova et al., 2004).
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Processing:
» Geostatistical interpolation
» 3D models
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Dataset:

>

>

>

Tectonic, geological and hydrogeological maps

Litho-stratigraphy, temperature and heat flow data

Geophysical (seismic, magnetic, gravimetric, electromagnetic) data

Methodology:

>

>

>

>

Geospatial database

Relational and topologic modelling to manage geospatial information

Geostatistic interpolation for a qualitative approach

3D geologic modelling for a quantitative approach

Target:

» Geostatistical analysis of data stored in the data repository

» Temperature vs depth - Heat flow - Litho-stratigraphy

» Spatial analysis to define a quantitative assessment of the national

geothermal potential

> Spatial analysis to define the most suitable areas for CO, sequestration and
storage

> To image the lithological and physical parameters of the defined reservoirs.

Fig.9
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Fig. 9 — 3D geological model results.
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GEOTHOPICA improvements will enable automatic or semi-automatic procedure to evaluate and estimate either geothermal or CO2 sequestration and storage
reservoirs, using geospatial data integration, geostatistical analysis and 3D modelling, speeding the integration of a heterogeneous set of necessary parameters

to support exploration projects.




