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Flashing Arc on Izu-Oshima 1986 Eruption

Akihiko Yokoo*, Mie IcHIHARA®® *** and Hiromitsu TaNIGUCHI**

Izu-Oshima volcano, one of the most active volcanoes in Japan, started a series of eruptions on Nov. 15, 1986.
One of the characters of the eruptions is the small-scale explosions with flashing arcs, which were the visualized
The flashing arcs, seen on
the movie, show several characteristics; 1) they spread and propagate semi-spherically, and 2) the launching of
semi-spherical ballistics follows the flashing arcs. Analysis of the movie indicates that the velocities of flashing
arcs were 300-440 m/s and their sources were located almost on the surface of the lava-lake. We paid attention
to the ballistics in the light of scaling laws, which were established from field explosion experiments, so that we
were able to estimate explosion energy as about 8 X 10°J. Additionally, assuming that the flashing arcs were
produced by an explosion, such as a bursting of pressurized-bubbles, we could get information of their condition,

shock waves as a phase change of H, O in the air, occurred at the summit lava-lake.
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a relationship between inner-pressure and the size.
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1. FL®BIC

WA, KIS I > TR T 2 E R O EEMH
OEHINE LD TOER, KIHERFELEE R EHRTH
B2, KD S8 km BN o Rl < R Bl
WITHN 56532\ (Johnson, 2003). BRI S A3
BN Z1EE, KBRS - THRES 2 KRGO
FETIBC I EHE S IR RAMER T 2 2 T s <, 17
PR L RPAIR KO EIC & - THIEZ LR ilE 08
WRELL D, Tore, K GBI L5 oE)
TOBMNF— 12T, BEOMREES, >0 kiliE
FoFEAZEEL, HET2IC@EDEBVALL, 1
IR OV SIERCIBERDOA H =X 52EZ 5 LT
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EHVWD T LIcEL» OHEEBE T, o, T
E#ZDbDEKMT 5, HREREMPFINZBHRICE
HY 2oLz, KT, FEKE 1986 FFHEKICE
2 HERBIZ ORHIERE 21TV, AR ORER I
DVTHHICEE T 5.

2. XR®BR

SEERIRSR (flashing arc) & V9 SEE(L, KO S
SN R DA 2 WA R HNC [ » TRERIR ICER
L, W THBT 2BRICELTHY O TE R, H<
13 1906 FEIT Vesuvius K THESNIZOMIHFE D TH
% (Perret, 1912). % O3 1909 4 Teneriffe K11, 1910
4 Etna ‘K[l] (& $1T Perret, 1912), 1957-58 4F- Capelinhos
‘K1l1 (Machado et al., 1962; Richards et al., 1963), 1954,
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1974, 1976 ££0D Ngauruhoe ‘KI1IDHME K (Gregg, 1956;
Nairn, 1976; Nairn et al.,1976) % 1982 £ 5 (Ishihara,
1985), 1986 FFE KB =Il (BIAIXKREIT, 1988),
1989 FEP kIl (R » A1, 2004) M EE W 5720 D
POKIEKITBWTHRE L EAMEEN TV D
B, EBREROABRSEFE-CIGH I, BETLHFD
HEATVWIEWEWE B,

FHEROIEM, KILEFEIC X 2 KGO EIFRE LT
ks bDTHD, EWVWHIBZLENHY (Perret,
1912; Glass, 1987), 1950 FEfXF Tl i b it
BEAENIDIATDEDTH > B EINTH
5. L L, 1970 fE4CLI#%, Ngauruhoe ‘Ko E%HT
HEIN LD, 1BRICK > TEUEENEFH DI
WCRKOKOHELPFEL | S h, EOTERPIHEE L
TiiksNicbDTdh % (Nairn, 1976; Ishihara, 1985).
YEERLOEA, BREOHRITH L TIE “flashing arc”
EWVIHEIIHWOLNTE S5, “visible shock wave” & &0
ShTwaganzn., UL, ZxETREhICHIE
T BB EENIT VoI, KIEF IR - THRBIT 5
BN 4 — 5 — DB S EIEE « 1B b &) T,
[EFRICHEBRIRR E VS ERHO LN TV ORI TH
D, KRTHINITES S,

BMEFH oD SIcEk LT, KRBEIR (b LK
iE, FRICHRET 285 2RI L eiizesliz &< Hd
» UDEAE L 780, Machado et al. (1962) U Richards
et al. (1963) I3 Capelinhos ‘K[ T 1958 HFITHEERIRE A
FE Lo & S OBIEEEMITL, BEL VO EET S
e, s Ok 2 TR L Tnw s, i, ob
BR D (%3 13 Nairn (1976) +° Ishihara (1985) 12k -
T, 8mm MEP TVMEGEZ AV RS hTEY, &5
I 5 E—ROCE RIS £ F VR O TENR O OB
JEHEE 2T > TV 5.

3. BFEXE 1986 FEKNICE T B HRESR

31 RRBEZONREEG
FOREDZIZHREL, H V75 NIChiET 5 =L
(Fig. 1-A) (3, BIEIOEEKA S 12 4E350 & 755 1986 4F
11 A 15 HY SN KRB A BRIG U 72, WS KBEIIG4 )11,
RIS A R 2 T & LiEE ATV, (ITEAD
D2 &S ICHERE 1km B EQESEH AT L. 11
H 19 BARTHIC 3R H & e 7o iaam w2 2 A
VTS IRICESR LIao 7o, BEKIEE)E 11 A 19 HE
O BRI IS BT AT RS 1T LB (11, 1998), 21 HA-
A S LB OFA: 2 0L 5 /INER DR S 1L 5 &
I ot (I, 1987; T2, 1988; KT, 1987,
1988). SEFT (1988) 1T ki, LERHIZ OIS

Fig. 1. A: Map showing the location of the TV
camera, Observatory (O), and Miharayama (M)
at Izu-Oshima, with 25m contour. The
original map was made in August 1992 by GSI.
The gray zone indicates the range of the screen
width. B: The topography around Miharayama
(the bottom square area in Fig. 1-A) on
November 28, 1986, is shown with 5m contours.
C: A schematic cross section of the plane
including the TV camera, Observatory (O), and
Miharayama (M). The solid and broken lines
show the topography before 1986 eruption
(September, 1981) and during the eruption
(November, 1986), respectively.
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11 H 21 H 10 B 00 43, 12 B 14 %%, 12 ¥ 1749, 14 K540
4y 11 H23H09E43 3D 5ETHB. TDHb, 11
A 21 B 14 T 40 5312384 U 7ORBRBIR OB 23, BA
ke (CUF NHK 304 10k > CHBAAROR
HED SR SN, FHHEOEBEH =2 -2+
& —FE5E] T 20 IR 30 pl ST s /e (Fig. 2). &
Wit Lck 91, HBROFE I RKOEITFRELLE
DI « HBD 2> DEZ T d 5755, NHK BEh 5
HiWrd 2D, FEREICBY 2 EERRFRIEEDO LD
ThbrEEZEZOLNS.

RS N REBRBR I THH v, < TIERIEC
FA1 (Flashing Arc 1), FA2, -, FA7 &IE3 W ho
BaTh, SBREEERRICILR, BEL, StEsELc
THIE T 2RTIOBMCHlim» ST LES. LiL, 5t
BRSO LN T SHls oA NS £ TICES
A3 0.43-1.03 7 (13-33 7L —44)) ThHbh, JE
R b nll oz ad 28R T
Hote T ENDMB. KBROFSE LR, &LL< IBER
W A EERIRICTRECT 2 bR T L ic B (Fig.
2.1, TN5DEER OHEN>WTIE, FAICKIRL 72
¥F % & THS\O Bl (Ballistics 1), B2, ---, B7 I3,
B Ltk amaRhottdBEarsKEThy, Tho
BIASBIREEE > TOERE, 20 UIHEER L 2s
"HEEZOND.

32 BEDRT—IVRE

WUSRNT 21T 5 OICBE L C, WD R 7 — IV ARE L
TBLEFAARTH S, 22T, 9, BEAHRIK
(1986 41 11 A 28 HELHIBEBE(ER) I TDRE
WM EE GO o ORI E0 S, EERER AT Sk
C Lt/ NEF O FHEANE A HEE L 2o, mifmihyucit - <
W3 EEYNIIEEE (B 685 m HidD), £tk h oHEN
E— 2 3=E LN I T 5 £ F 2 6N 5  (Fig.
2). 11 H 21 B4 FREISIEEIRL AR TH », M
BR—HREEZTDOHD L& WS ERINDH 555, M
BiEmE LB O TEEEO T AL SRESFAEL T
WEHFEEER, I TEEMMIC A KOPRES (Fig. 1-
B: XH) THEEZRESELZ/NERPELL D LM
E L7 GREhiiE s o OffEE 1,930m). Zhic, LA &
AR A VT 5 IR SIS IR O & S D4
fbiztsm-122 & CEE690m, (B LU AKLHIANEL 125 :
e fth, 1988) CLREAHMXS & & TEANE,
HERFAE O MG I IS 5 1 B AR IR IR O R 13 700
mEEEHEESN S (Fig. 1-0).

Db o BiEd SN A Lo 2 7 — V% Fig. 21
RLTW3, Ihhroieslls &, RET 255 H (Fig.
2-D ORFESE IR TI120m ZETHY, T, KFE

PRI LT 150m DL EREC L T WA C &iTis B, SRy
FETEOEMEELD HEVWHLETH 3 2 EDMEETE
BT &m0, EOTBMIEE 2 & T AIERIA L
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33 BRIGMRAT

HERBIR LA, ARB S =k bo s
L CTHUD 5 wbBAnds 5 1%, ARG C I3 EERBIS AL
(Fig. 1-B: XH)) & &AMHEBAANICER L 7o Fiic s

Fig. 2. Snapshots of a flashing arc (FA7: A-H,
white arrows) and ballistics (B7: I, broken line)
on November 21, 1986, captured from a NHK

TV program. Each time

special interval
between the sequential images (A-H) is 1/30

sec. M and O denote same meaning in Fig. 1.
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TR NLE & NBB D OERAE IR T 5. 5RO
RIS O N ZHFEE X, £ 21 380m/s (FAL), 440
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(FA6), 350m/s (FAT) 2 &%, L L, SEHRMET
DIZEBE DL 5D X 3K T 140 m/s FREDIEN b
D, FIHEEENLEZE (10m/s PR 235 0ITHBA 5
BfED & A, THRIEEFOIREREDENZRML 72
bDOEEBEZTVAED, FHHIAHTHS. wFhiclL T
b, 1R%RE, YFOMERE FZEORGEHE (338m/
s) VI LOBEECRIELCWE, —F, EREFEMER
Fig. 3 O OHIT/R LB Ic 20, 15 680-720m i
BT ERT 3. BiRO X 5 ICE SR OES 1359
700m EEEHEES NS T &0 D, HEREROFARE
R TOBIICHRET 5 Z Ehngn 5.
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Fig. 3. The source regions of the flashing arcs

(circles) and Dballistic (cubes)
determined by analysis of the movie (errors are
smaller than the size of symbols). They are
projected onto the plane passing through the

crater center in Fig. 1-B. The part with the

fragments

oblique lines shows the surface of the lava-lake.
M and O denote same meaning in Fig. 1.
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HFRTIC bIARMREED ARG R 2 TRES €5 £ 575 “gas
bubble bursting” 2FEHEL TWAE. £ I T, BT E
1T - 72 21 HAFRICHAE U 7otBREIR b K&UEE R o
RIckdbor SELT, DN, BRE (KU) o
IREERICRE T 2 BRI T - /2.
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