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The recently developedgales numerical code for the simulation of the dynamics of
multicomponent single fluid compressible to incompressible flows is applied to simu-
late the behaviour of suddenly depressurised volatile-rich magma in magma chambers
and volcanic conduits. The physico-chemical properties of magma (density, viscosity,
heat capacity, and volatile saturation) depend on local conditions in terms of pres-
sure, temperature, and composition. Parametric studies allow the investigation of the
eruption dynamics for several pre-eruptive volatile content and distribution, magma
composition and viscosity, and assumed boundary conditions. Numerical results de-
scribe the evolution in time and space of magma in the chamber + conduit system,
the paths of magma withdrawal, the possible occurrence of magma mixing, and allow
to determine mass flow-rates and flow conditions at different times and relevant loca-
tions such as volcanic conduit base and exit. Transient dynamics in the opening erup-
tive phase show processes at the conduit entrance which have never been described
before with numerical studies, and which are characterized by pressure oscillations
with variable amplitude and 2-4 Hz frequency, as well as significant vorticity in veloc-
ity patterns. The computed relationships among magma composition and properties,
boundary conditions, and eruptive dynamics are described.


