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TUCS8: Geothermal reservoir monitoring

Use case contact: Mirjam Bilker-Koivula (mirjam.bilker-Koivula@nls.fi)

Background and objectives Study area

© In Iceland, geothermal processes in the bPeistareykir area and the © peistareykir geothermal field (~500 km from Reykjavik by road) in

neighbouring Krafla Caldera are under ongoing geophysical research.
© GFZ has been operating 2 iGravs to study the subsurface mass transfers at

the geothermal field. In the past, up to 3 iIGravs were onsite. Research aims

to quantify and image mass transfer.

© iGravs’ drift and scale are presently calibrated with the Strasbourg Univ.
FG5-206.

© The objective of the UC is to demonstrate the performance of quantum

gravimeters in geothermal reservoir monitoring (compared to iGravs and
FG5s).

© Additional objectives are to provide Landsvirkjun (The National Power
Company of Iceland) with better knowledge of the geothermal resource
dynamics and information on sustainability.
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Time
Water injection at the injection well site causes
a local increase in gravity.

Active extraction of water at the extraction well
site causes a local decrease in gravity.

MASS MOVEMENTS OF WATER

Injection and extraction of water cause
redistribution of mass underground.
These mass changes lead to small but
measurable changes in the Earth's

§ EXTRACTION WELL ™
B Geothermal fluid is actively
£ extracted to the surface. 88

. ’ Cold water is injected &
@& underground. &

gravity field, which can be detected by
gravimeters.

Added water increases underground mass
near the injection well, resulting in a local
increase in gravity.

Removed water decreases underground mass
near the extraction well, resulting in a local
decrease in gravity.

Conceptual illustration of subsurface mass redistribution induced by
extraction and reinjection of water at a geothermal plant, observed using
gravimetry. Image made with help of ChatGPT.

Expected outcome

3 Three time-series of continuous absolute gravity measurements, each lasting up to three months, offering insight into the
short-term (days to weeks) gravity changes induced by the redistributions of the geothermal masses.

3 Absolute gravity reference to control the drift and scale of the iGravs on-site.

@ Independent information, e.g. water extraction and injection values from the power plant, on the subsurface mass transfers
at the Peistareykir geothermal field will be used in the analysis the AQG time series and in the evaluation of the instrument

performance.

2 Assessment of AQG performance and advantages in studying absolute gravity changes with a variety of temporal domains
(hours-days-weeks) related to subsurface fluid movement and potentially also to volcanism; comparison and validation of

results with FG5 and iGrav.

References

Northern Iceland. Landsvirkjun, the National Power Company of Iceland
produces electricity there (90 MWe total capacity).
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From Forster et al., 2021; Giuliante et al., 2026

Measurement plan

3 AQG-B17 (FGI) will be used in the Use Case.

3 Three measurement campaigns are planned with the AQG, in 2026, 2027,
and 2028.

2 One measurement campaign = up to three months continuous operation
parallel to GFZ iGrav, one week at 2nd GFZ iGrav site.

3 Plan is to be onsite at the beginning and end of the measurements and
monitor remotely otherwise (local help for easy resets etc. available).

© Timeslot: Summer of each year (May-September).

@ Control measurements parallel with FG5X-221 (FGI) before and after each
campaign at Metsahovi Geodetic Research Station (Finland).

2 Potential co-occupation also with FG5-206 at beistareykir.

© Forster F., A. Giintner, P. Jousset, M. Reich, B. Mannel, J. Hinderer & K. Erbas (2021). Environmental and anthropogenic gravity contributions at the beistareykir geothermal field,

North Iceland. Geothermal Energy 9, 1, https://doi.org /10.1186/s40517-021-00208-w

@ Giuliante B., U. Riccardi, J. Hinderer, P. Jousset, T. Pivetta, A.K. Mortensen, J.D. Bernard, S. Schroder, C.M. Krawczyk (2026). Subsurface mass monitoring at Theistareykir geothermal
field, Iceland, using hybrid gravimetry. Journal of Volcanology and Geothermal Research, 472, 108539, https://doi.org/10.1016/j.jvolgeores.2026.108539.
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European Quantum Infrastructure Project for Gravimetry

One mission

Community

Establish a European perennial entity managing e
a shared park of quantum sensors and (b
a terrestrial reference gravity network, sccecs

for the benefit and the sovereignty of Europe.

deployments

Quantum Gravimeter

Quantum gravi-gradiometer

Gravimetry survey

o.vvx‘ufu,,o‘. ) ~ % ':. : ' b ‘l: ;:’ 8% o o .-?‘;.::“ ; ¢ 0 b d Q ;
d " Ranachaog i ¢ mwskndis Kah » . -
> % 3 % I1C erg : - nboard Quantum
* 5 ot Sremon o SVERDIAES CINTDYCAS . o o o= o o
IR h J (3 = [ A g i i

Continuous monitoring

Repeated station

Repeated local network

Instrument Park
Exercise

Data Management

Tests & Sl traceability
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