
During active volcanic crises at stratovolcanoes, multi-disciplinary monitoring often 
relies on near-conduit indicators of unrest that occur on the timescale of hours to 
days, e.g. increased seismicity, changes in gas emissions, or ground deformation [1,2].
Typically, deformation observed at the conduits of active volcanoes is small in 
magnitude, highly transient, and associated with gas expansion in the upper conduit 
acting as a localised pressure source, the ascent of highly viscous magma, or sliding 
along a magmatic fault [3,4]. Therefore, open-conduit processes typically require near-
conduit, ground-based measurements for detection [5,6].
Here, we aim to establish the detectability of dome growth scenarios using COMSOL 
Multiphysics to model both magma ascent and the resulting ground deformation.
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Which lava dome growth scenarios cause 
detectable ground deformation?

Next steps
Using high resolution InSAR to understand 

ground motion during lava dome growth 
episodes. 

La Soufrière, St Vincent & the Grenadines (Dec 20 - March 21):
Loading of new growing dome on the old dome

Volcán de Colima, Mexico (May 2015 - July 2015):
Localised deformation during fast-growing lava dome growth prior to July 10th & 11th dome collapse 

Why investigate ground deformation caused by a 
magma conduit?

How can numerical models of magma ascent be 
used as a deformation source?
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How is ground displacement normalised?  

- Excess Pressure   - 10 MPa 
- Conduit Radius     - 10 m 
- Young's Modulus  - 1e9 
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