Exploration of the Geneva Basin for geothermal resources:
An integrated approach with classical and unconventional methods

Group of Crustal Deformation and Fluid Flow in Geneva
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Whatever the methods at some point data will have to be treated
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A common platform accessible to everyone to promote geothermal energy

Numerical Fluid Flow modeling of the Geneva Basin

Ambient noise tomography of the Geneva Basin Marine
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(Micro)seismicity in the Geneva Basin
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Gravity and geoelectrical methods for middle enthalpy explorations
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Regardless of the exploration technique data will have to be integrated

Passive seismic

Fluid Flow modelling
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Geoelectrics

(in progress)
Hirschberg, Wiemer, Burgherr, Energy from the Earth, 2015
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An example of integrated workflow....
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GRAVITY

— GeoMol interprets Quaternary and Tertiary together
— GeoMol processed the data by introducing a 500 m datum plane

The depths of the key horizons (at least for the Geneva Basin) are misplaced.
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GRAVITY

1) Use GeoMol model as a-priori information
Use existing wells to separate Quaternary from Molasse + Introduce DEM
Use swisstopo gravity data and perform a gravity inversion

Subtract the Gravity model from the Geomol model

Group of Crustal Deformation and Fluid Flow in Geneva Horw,




GRAVITY

Carrier et al., Submitted (Geothermics)
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FLUID FLOW
MODELLING

Simulation of Hydrocarbon Reservoirs( CO, storage ( Geothermal Reservoirs
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NEW GEOELECTRICAL METHODS...... DEEP (!!!)

Hirschberg, Wiemer, Burgherr, Energy from the Earth, 2015
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NEW (!!!) (LOW COST!!!) GEOELECTRICAL METHODS

» Penetration depth of old geoelectrical methods 10 to 30 m
» Cabled technology
- 2D

* Penetration depth of new geoelectrical method 500 to 1200 m
» Wireless technology (suited for urban areas)
v * 3D
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High-resolution imaging of middle-enthalpy systems with an AFFORDABLE and FAST approach

Geothermie2020.ch
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Deep geoelectrics

Performed studies = Gravity cross section

3D Gravity surveyed area (not presented)

= Shallow active seismic
® Well Geo-01
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Active shallow seismic (about 600 m) NOT MIGRATED YET
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Then interpreted by:

Carrier et al., in prep
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Active shallow seismic (Interpreted)
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Carrier et al., in prep
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Gravity inversion (interpreted) — Vertically exaggerated
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Gravity inversion (interpreted)
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Geoelectrical inversion In collaboration with:
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Carrier et al., in prep
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Geoelectrical inversion (Interpreted)
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Conceptual Model

NW SE

Carrier et al., in prep

Group of Crustal Deformation and Fluid Flow in Geneva Horw,




Conclusion

* Our vision: an Integrated, Accessible, Open-source workflow to promote easy access
to geothermal studies

Thank.you

Tomography is a powerful, affordable and fast
that can be used for the exploration of shallow

(i.e. about 1km de

* Fulfilling SCCER’s spirit of making exploration cheaper, faster and easy to do!!!
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