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A NUMERICAL SIMULATION OF THE 1983
LAVA FLOWS AT MIYAKEJIMA

By Kazuhiro ISHIHARA, Masato IGucHl and Kosuke Kamo

Synopsis
A method of numerical simulation for basaltic (low-viscous) lava flow was proposed. The
1983 lava flows at Miyakejima was reproduced by the numerical calculation on the digital map of
the volcano, assuming the condition of lava extrusion and the physical property of the lava. The
obtained lava flows fairly coincide with the actual lava flows in their path and extent including the
thickness of lava. Using the digital map of Miyakejima, a risk map for lava flows is made.
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Fig. 1 Chronology of the volcanic activity at Miyakejima
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Fig. 2 Distribution of the fissures and the craters formed by the eruptions. The numbers are the
years when the eruption occurred. The solid circles show the positions where phreato-
magmatic eruption occurred.
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Fig. 3 The 1983 lava flows on the southwestern part of Miyakejima. The numbers are the
thickness of lava in meters.
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Fig. 4 Formulation of lava flow over the topography digitized with the interval, W (representa-
tion in the vertical cross-section). ¢ is the flow rate of lava through the boundary of a
mesh. p and 7 are the density and the viscosity of lava. g is the acceleration due to
gravity.
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Fig. 6 Flow chart of the numerical simulation of lava flow
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Fig. 7 “Ako lava flow” every 30 minutes reproduced by the numerical simulation. The vis-
cosity of lava in progress is assumed to be constant, 2 X 10° poise.

Fig. 8 Comparison between ‘“Ako lava flow” obtained from the numerical method and that
observed by the areal photographs. The lava flow reproduced disagrees with the actual
one at the parts denoted by alphabets.
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Fig. 11 Accumulated volume of volcanic materials ejected by the recent eruptions at Miyakejima
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Fig. 12 A risk map for lava flows at Miyakejima. The lava flows extruded from the vents
formed within the hatched area will pass through each village, if the outflow of lava is
sufficent to reach the coastal line. The arrow shows the direction of outflow of lava

when the lava overflows the rim of the summit crater.
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