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Pinatubo 1991 Eruption

Distribution of mass fraction of magma in cross-section
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Kelud 2014 Eruption
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Observed data of Kelud Eruption
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Simulation Setting
Wind profiles

Reanalysis data Reanalysis data
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3D Numerical Model |.

Fluid motion: pseudo-gas model [Suzuki et al., 2005]
- the mixture of gas phases and pyroclasts

IS treated as a single gas
- mixture density Is calculated from mixing ratio

Particle motion: Lagrangian model
- Lagrangian marker particles of ideal sphere
- 200 or 300 patrticles per second.

- Grain sizes are randomly selected within 0.0625 — 64 mm

- Terminal velocity (49) (-69)
) _god?® V=g 4d?52 \'"’ v 3.1god)\’
- 1sp © ot “\225pp,) Y\ pa

(Re < 6) (6 < Re <500) (Re > 500)



R e p rese ntatlve Mass fraction of magma (0.2 wt%) Time = 4360 sec
Results
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Plume Heights

Case 1
MDR: 4x107 kg st
ATM:

Case 2
MDR: 6x107 kg st
ATM:

Case 3
MDR: 6x107 kg st
ATM:
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Fall Deposits [

Case 1l Case 2 Case 3
MDR: 4x107 kg s1 MDR: 6x107 kg s! MDR: 6x107 kg st
ATM: ATM: ATM:
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Expansion of Umbrella Cloud 1
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Observation: ~4/3
Case 1: ~ 4/3
Case 2: < 4/3
Case 3: < 4/3

©Simple model of umbrella cloud
. Gravity current model
[Sparks et al., 1998]
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S: Area of umbrella

N: Brant-Vaisalla frequency
Vu: volumetric flow rate
t:time
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3D results
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Summary |
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