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Why investigate ground deformation caused by a How can numerical models of magma ascent be
magma conduit? used as a deformation source?

During active volcanic crises at stratovolcanoes, multi-disciplinary monitoring often Increasing complexity of Magma flow models
relies on near-conduit indicators of unrest that occur on the timescale of hours to 0 |
days, e.g. increased seismicity, changes in gas emissions, or ground deformation U2, ~1000 | onstant iecosty
Typically, deformation observed at the conduits of active volcanoes is small In ;é—zooo —— Step Viscosity
magnitude, highly transient, and associated with gas expansion in the upper conduit § ~3000 o
acting as a localised pressure source, the ascent of highly viscous magma, or sliding 2000
along a magmatic fault 24, Therefore, open-conduit processes typically require near- o | | | N |
conduit, ground-based measurements for detection ¢, TR S ey Ml s S ey s

. . o . . Magma Viscosity (Pa s) Xc X Bulk densit Excess Pressure Shear Stress (Pa)
Here, we aim to establish the detectability of dome growth scenarios using COMSOL o | ° gem) (MPa t

Multiphysics to model both magma ascent and the resulting ground deformation.
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How is ground displacement normalised?
- Excess Pressure -10MPa  P..(0'? - What goes i nto am agma
- Conduit Radius - 10m ER | N Next StepS
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- Young's Modulus - 1€9 I flow model? 11,12

Using high resolution INSAR to understand
ground motion during lava dome growth

episodes. How do crystals and bubbles affect magma

f" viscosity? [14]

Mlmagma = Tlmelt = Merystals © Mbubbles
Crystal volume fraction (Xc) during ascent

La Soufriere, St Vincent & the Grenadines (Dec 20 - March 21):
Loading of new growing dome on the old dome
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1.No crystal growth X

2. Intermediate case determined by the crystal

rowth rate constant [8] T
£ 18] Xc(Xei, T, Pressure)

3. Equilibrium crystal growth [9,13] XC(XCJ, Pressure)
(Applying a fudge factor close to Xc = Xc,max)

Gas loss from the conduit using a sink term
Very efficient gas loss (e.g. no bubbles)

Intermediate case
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