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LAVA FLOWS AT SAKURAJIMA VOLCANO (II)
—NUMERICAL SIMULATION OF THE 1914 LAVA FLOWS
ON THE WESTERN SIDE OF SAKURAJIMA—

By Kazuhiro IsuinARA, Masato IcuchHr and Kosuke Kamo

Synopsis

The progress of the 1914 lava flows on the western side of Sakurajima Volcano was examined
in detail by analyzing the photographs taken during the eruption and then the extrusion rate
of the lava was estimated. The reproduction of the lava flows was tried by the numerical simula-
tion on the assumption that the viscosity of the lava was constant. The simulated lava flows
were fairly coincided with the actual ones in their extension with time along the direction of
the main stream. The viscosity of the extruded lava was estimated to be (2-3) X 10° poises.
The reproduced lava flows, however, disagreed with the actual ones in their lateral spreading.
The simulated lava flows tend to spread more widely than the actual ones. In the case of the
actual lava flows, it is expected that the temperature of the lava flows decreases faster on the
sides of the lava flows than in the main stream. Therefore, it is necessary for the numerical
simulation of the andesitic lava flows to take into account the effect of the cooling of the lava,
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Photo. 1 The view of the western side of Sakurajima taken {rom Kagoshima on Jan. 14,
1911 (collection of Kagoshima Muscum).  The symbol “H” and “K” denote
Hakamagoshi hill (72 m in altitude) and Karasujima island, respectively. The
front of the tava flows was approaching the shore within a distance about 1
kilometer,

The view of the western side of Sakur: jima taken from Kagoshima on Jan.
16. 1914 (collection of Kagoshima Muscum).  The front of the lava flows
already had crawled into the sea.

Photo. 2



4 FRBIKIETiER 5284 B-1 (FE 60.4)

ORI N RN A/ e (T
" ey
-(‘*';"ﬁ' “?4,/ /"”/n: S
1

KARASUJIMA

! 2 km

Fig. 1 The progress of the 1914 lava flows on the western part of Sakurajima.
The extrusion of the lava began at about 8 P.M. on Jan. 14. The crater
No. 0 did not extrude the lava. The broken lines denote the area of the
numerical simulation with the dimensions 5 km x 3.25 km.
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Fig. 2 The changes of the area of the 1914 lava flows on the western
part of Sakurajima.
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Fig. 3 The volume of the extruded lava on the western part of Sakurajima.
The numbers in the brackets denote the mean thickness of the lava
flows assumed.
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Table 1 Extrusion rate and viscosity of the lava assumed on the simulation

case 1 Extrusion rate (m3/s N
Time (b i Vicody
No.l1 No.2 No.3 No.4 No.5 total
0- 14 119 1190 0 0 0 2380
14— 40 0 0 57 57 57 71| gy
40- 66 0 0 28 28 28 84
66-100 0 0 155 1 138 | 459
case 2 Extrusion rate (m3/s . .
e g iy
No.1 No.2 No.3 Na.4 No.5 total
0- 14 1665 1665 0 0 0 3330
14- 40 0 0 7 7 7 2| gy g00
40- 66 0 0 36 36 36 108
66-100 0 0o 191 191 191 573
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Fig. 4 The 1914 lava flows reproduced by the numerical simulation. Solid
triangles denote the tops of the hills. The symbols (0-9,A, B) repre-
sent the thickness of the lava flows (unit in 10 m). For example, the
symbol “A” represents that the thickness of the lava flows is 100~
110 m.
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Fig. 5 The 1914 lava flows reproduced by the numerical simulation.
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Fig. 6 The comparison between the progress of the 1914 lava flows
reproduced by the numerical calculation and that observed.
Solid squares in the upper figure denote the craters assumed.
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