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Numerical Simulations of Middle-high Viscous Magma Extrusion

by Means of Discrete Element Modeling

Nozomi SAKAI*, Shigekazu Kusumoro™ and Yoshiyuki Suimizy ™"

We developed a discrete element model to describe extrusion of middle-high viscous lava at the surface. We set the

- 7 10 . . . o .. .
viscosity of magma at 10" to 10 Pas for the numerical simulations and arbitrarily set the rising velocity to be constant

to the bottom of the conduit, as an extrusion model of magma. The conditions under which the lava dome or lava flow

will form depend on not only the viscosity of the magma but also its rising velocity in the conduit. The velocity at which

the lava dome is formed is dependent on the viscosity of magma, with magma of lower viscosity requiring higher rising

velocity in order to form a dome. The inside structure of the lava dome is a concentric circle and is similar to those

formed in previous analogue experiments.
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p=2300 kg/m>

Fig. 1.
parameters, including viscosity. Length of slope is 400 m.

Schema of magma flow and numerical experiment
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Fig. 2. Schema of magma extrusion, showing the numerical
experiment parameters.
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Fig. 3.
to breadth is 1 : 1 in all figures. (a) Lava flow, 7=4.9 X 107 Pas. (b) Lava flow, 7=2.0 X 10%Pas. (c) Lava dome, 7=
2.1X10°Pas. (d) Lava dome, 7=1.2% 10" Pas.

Lava dome formation and lava flow at the surface with rising velocity set to v,,=1 X 10> m/s. The ratio of length
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(b)

20m
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Fig. 4. Lava dome can be formed by an increase in the

rising velocity of magma. The ratio of length to
breadth is 1 : 1 in all figures. (a) Lava dome formed
when the rising velocity of magma is 4.5X 10”2 m/s
(Model 1). (b) Lava dome formed when the rising
velocity of magma is 1 X 1072 m/s (Model 2).
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Fig. 5. Relationship between viscosity and rising velocity

of magma required for forming a lava dome (aspect
ratio, more than 0.125).
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