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REEXAMINATION OF THE NUMERICAL SIMULATION
OF THE 1986 LAVE FLOWS AT IZU-OSHIMA

—EFFECT OF THE TOPOGRAPHIC CHANGE DURING THE ERUPTION —

By Kazuhiro IsHIHARA, Masato IGUCHI
and Kosuke KaMO

Synopsis

The fissure eruption occurred at Izu-Oshima on November 21, 1986. The lavas extruded in
the caldera (LB I and LB 1) and on the western flank (LC I ). These lava flows were simu-
lated by the numerical calculation using the topographic map before the eruption. The calculated
lava flow LC I and LB H almost coincided with the actual one, but the lava fiow LB I did not.
It is inferred that the accumulation of scoria near the vents might divert the lava flow LB I .
Considering the topographic change due to the accumulation of scoria, numerical simulation was
made again and evaluated the effect of the scoria cones. The discrepancy between the calculated
and actual lava flow became small. It was verified that scoria cones diverted the lava flow LB I.

A risk map for lava flows at Izu-Oshima is shown. The map expresses the distribution of

assumed craters from which lavas are likely to pass through residential areas.
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Fig. 1. Distribution of the 1986 Izu-Oshima lava flows, LA, LBI, LBII, LCI. The lava flows
were extruded from the vents “B4”, “B8” and “C6”. The symbol “S” represents the
scoria cones.
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Fig. 2. Flow chart of the numerical calculation.
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Table 1. Conditions for simulation

Lava flow LC1 LBI LBIII
Topography

size of mesh 10mX10m 25mX25m
Extrusion

rate 212m%/s 0-30 min 231 m%/s 0-40 min

44m®/s 478 m®/s, 30-60 min | 521 m%/s, 40-70 min
212 m3/s 60-300 min | 231 m3/s 70-300 min

duration 1 hour 5 hours 5 hours
crater C-6 B-4 B-8
Physical constants
initial temperature 1100°C 1000°C
parameter k® 24.61
density 25g/cm®
emissivity 0.9
specific heat capacity 8.4x 108 erg/g/K
acceleration due to gravity 980 cm/s?
Stefan-Boltzmann’s constant 5.67x 107 % erg/s/cm/K*
Time interval 0.1 sec 0.4 sec 0.2 sec
A
10} (dynscm2)
10 -
£ sl Fig. 3. Relation between the temperature
> 2 and the viscosity, and yield stress.
= ©r g Solid circles and squares denote
g e - 2 viscosity measured by Minakami®
2 sl J ﬁ and yield stress derived from his
> results, respectively. Open circles
o 1 do the initial temperatures assumed
108 |- — 10? in the calculation.
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Fig. 4. Comparison of the inundation area and the thickness between calculated lava flow
LCI and the actual one. The initial temperature is 1100°C.

Table 2. Summary of calculated results

Area (X10° m%) Flow length Thickness of
Lava flow
error (km) lava front (m)
LCI Actual 0.61 16 5~6
Simulation 0.63 +42% | —38% 1.3 3~4
LBI Actual 6.93 1.6 7~10
Simulation 5.79 +45% | —61% 11 8~12
Simulation* 546 | +20% | —42% 1.2 8~12
LB III Actual 4.19 1.0 16~20
Simulation 4.56 +29% | —20% 1.0 12~16

* in case that the ground surface near the B-4 crater is assumed to be elevated by 15m
before the extrusion of lavas



80 HARPFERFSEATER 4531 5B-1 HE63. 4 (1988)

HHOEEOL (Table 2124+ LR L) BLUBBHBEERICRBELN L b o P ERIZGIEDLN-EHRK L
EEOBEEFOTHNOIL (Table 22— LR L7) QL - CE L7, HEBHOBEII+42%, —38% &KX
XS, ZhiE, BEROEINL, AEOEBE2~3MEIZHELS TS 20~30m O { WHEATNATK EVEEER
Lotz T, HEROKK, RBRIEBOBERIC—H LTS, £/, AEZHEHLL C-6.KO25
T 500m BIAE, BEREROE XS 2mUTTHY), EROBEROESII—H LTV,

T, ANFIRRNLCENRSZBEHRLBII oW Tid, Fig. 58X U Table 2R LzL 10, #E
BOBEN+29%, —20%TH), EEAFSHOBEROBRIE, EROBERICIZIZ-HR LT, /2,
BAREHEOESIE, 12m~16m ThY), EBOBENES 16 m~20m 2V,

1986 1ZU-0SHIMA LBII] ACTUAL
SIMILRTION (10hours) N

g Eon (THICKNESS)

Fig.5. Comparison of the inundation area and the thickness between calculated lava flow
LBIII and the actual one. The initial temperature is 1000°C.
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Fig. 6. Comparison of the inundation area and the thickness
between calculated lava flow LBI and the actual one.
The initial temperature is 1000°C.
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Fig. 7. Distribution of the calculated lava flow LBL. It is assumed that the
dotted area “S” was elevated by 15m due to tephra ejected from the
craters.
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Fig. 8. Distribution of the 1951 lava flow and the lava flow LBIL
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Fig. 9. Cumulative volume of volcanic materials ejected by the recent erup-
tions at Izu-Oshima Volcano.
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Fig.10. A risk map of lava flows for Senzu, Nomashi, Kudacchi area and Oshima air-
port at Izu-Oshima. The lava flows extruded from the vents formed within
each hatched area will pass through each village, when the outflow of lava is
sufficient to reach the coast line. The arrow shows the direction of flowout
when the lava overflows the rim of the summit crater and the lava pours out
from vents in the caldera.
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Fig.11. A risk map of lava flows for Okata, Motomachi, Sashikiji and Habuminato
area at [zu-Oshima.
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