2023-2024 inflation-deflation cycles at Svartsengi and repeated dike injections and eruptions at the Sundhnúkur crater row, Reykjanes Peninsula, Iceland 
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Abstract

Since 2020 a series of inflation-deflation cycles have occurred in the center of the Svartsengi volcanic system, SW-Iceland. Since 27 October 2023, continuous inflation has been interrupted by deflation periods when ten dike injections and eight eruptions have occurred from 10 November 2023 to 1 April 2025 at the Sundhnúkur crater row and its extension. The proximity of eruptive fissures to critical infrastructure, combined with sustained volcanic activity, makes the ongoing unrest a remarkable case study for analyzing hazards and risks from a perspective of early-warning capability and effectiveness. Geodetic modelling and geodetic inversions have been undertaken utilizing rapid estimates of ground displacements mapped by GNSS (Global Navigation Satellite System) geodesy, and interferometric analysis of synthetic aperture (InSAR) satellite images. These results have been used to map the locations and volumes of the intruded dikes and the concurrent volume drop in the magma domain. The relationship between volume loss in the magma domain and subsequent volume recharged to the reservoir (before the next event is triggered) has allowed success in forecasting diking/eruption onset in the medium and short term. Similarly, the real-time ground deformation signal, alongside the detected seismicity, has been utilized for providing frequent updates on the spatial progression of magma within the crust and potential eruptive scenarios. As of today, monitoring and processed data feeds a dynamic hazard map which has been developed and established with the intent of building a better prepared society. 
 
