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We investigate crustal deformation due to the extraction of water and steam from a high-enthalpy geothermal
reservoir; a common occurrence, yet not well understood. The cause of this deformation can be a change in
pressure or in temperature in the reservoir, both of which can be caused by extraction or injection of geothermal
fluids. Our study area, the Hengill mountains in SW Iceland, is an active volcanic center and a plate triple
junction that hosts two power plants producing geothermal energy. This combination of natural and anthropogenic
processes causes a complex displacement field at the surface. We analyze geodetic data—Global Navigation
Satellite System and Interferometric Synthetic Aperture Radar—to obtain the surface velocity field, which we then
simulate using an inverse modeling approach. This way we are able to untangle the deformation signal and find
that plate motion and a deep contracting body can explain the broad scale signal in the area. Local deformation
near the two power plants, Hellisheidi and Nesjavellir, can be explained by extraction of geothermal fluids. We
estimate reservoirs extending from 0.6 to 3.0 km depth at Hellisheidi, and 1.0 to 3.0 km depth at Nesjavellir for
observed pressure decrease rates of 0.25 MPa/yr and 0.1 MPa/yr, respectively. We find that the main cause for
the subsidence in the geothermal area is the observed pressure drawdown. This means that surface deformation
could be used to constrain reservoir pressure models and improve their performance, which could make surface
deformation measurements a valuable tool in reservoir monitoring.


