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Lava dome development is closely tied with volcanic explosions and destructive pyroclastic flows that constitute
vital hazards in many volcanically active regions. Thus, close monitoring of dome building processes is crucial, but
often limited to low data resolution, hazardous access and poor weather conditions. However, satellite Synthetic
Aperture Radar (SAR) data enables sustained and precise detection and quantification of ground motion. Here, we
investigate the explosive activity of the Bezymianny stratovolcano on the Kamchatka peninsula, Russia, in 20162017 by employing TerraSAR-X acquisitions in high resolution spotlight mode. We analyze systematic changes
occurring in consecutive SAR scenes by composite image analysis, and quantify deformation by feature tracking
algorithms, to determine stages and directions of extrusion and eruption. We could identify three well defined extrusive episodes succeeded by eruptions with increasing strengths. While the first (12/2016) was preceded by plug
extrusion within the summit crater, the second (03/2017) and third (06/2017) eruption were also accompanied by
deformation of the flanks outside the summit crater and continuous spreading of lava flows. The last and strongest
explosion yielded in a new summit crater morphology and partial fill-up of the 1956 crater moat with pyroclastic material. We complement our analysis with webcam imagery observing the eastern flank of Bezymianny, and
with seismic records, both of which comply with satellite-derived dome growth and eruption history. The integration of optical and SAR data in our work allows identifying precursory deformation, and helps understanding
geomorphologic as well as structural processes culminating in explosive eruptions at dome building volcanoes.

