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EMISSION OF VOLCANIC CLOUD AND GASES ON THE
PROCESS OF A VOLCANIC EXPLOSION

By Kazuhiro ISHIHARA, Masato IGUCHI and Kosuke KAMO

Synopsis

TV camera was installed at Sakurajima Volcanological Observatory to study the mecha-
nism of volcanic explosion. At first, the sequence of phenomina occurred in a volcanic
explosion was examined, analyzing the observed pictures. The occurrence of an explosion-
quake below the crater preceded the emsision of volcanic gases and ejecta from the vent
by a few seconds. Visible shock wave passing through the atmosphere above the crater
was also recorded as the moving pictures. The velocity of shock wave is estimaled to be
Mach 1.3-1.5.

Furthermore, the growth of eruption column in the inilial stage of explosion was examined.
Expansion of volcanic cloud was predominant for 3-10 seconds. Emission rate of volcanic gases
was estimated to be 102-103 tons/sec assuming that the volume of volcanic gases is nearly
equal to that of volcanic cloud in the initial stage of explosion. It is inferred that the
occurrence of the atmospheric shock wave results from the high emission rate of volcanic
gases.
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Fig. 1 Locations of the seismic stations and Sakurajima Volcanological
Observatory. TV camera is installed at the observatory.
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Fig. 2 Velocity of the atmospheric shock wave caused by the volcanic explosion,
which occurred on May 23, 1982. The explosion-quake originated before
the appearance of the shock wave.

Table 1. Sequence of phenomena occurred in volcanic explosions.

Explosion-quake Shock wave Volcanic cloud
Focal Velocity

Date Time T, Depth T, (Va) Ty Ty Hc Vt
1982 May 7 08:50 —0.91sec 1,1km sec m/sec | 1.2sec b5.5sec 260m 23m/sec

May 7 15:11 —0.86 1.2 0.4  (450) 1 2.7 7.0 310 25

May 23 11:28 —0.86 1.0 0.6 441 2.8 6.6 320 23

May 25 16:25 0.8 461 0.8 8.0 280 21

Sep. 17 11:30 1.8  (450) 3.0 12.4 750 28

Nov. 12 14:23 0.3 (450) 0.5 4.0 3% 33

Nov. 23 15:32 —0.81 0.8 0. 500

* Vt denotes the uprising velocity of the volcanic cloud above He. The other notations
are the same as in Fig. 3.
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Fig. 4. Schematic representation for the sequence of phenomena in a volcanic explosion.



AR - HO - K KLOBRBRIC BT 2BEL LU Y 2DkiconT 5

BRUBRORFRENIL SN, HREOHHBAIMEETEIBRICOVT, 200RROMMHES LT
RENMBEOREEERDS &, 1.1~ BB XL 6~2km &85, BRMBORELRIER & AT L,

KEREENEBERDZ0RT A EAANR /2 B ERT ZEEZ 1000~1500m,/sec DEFEELS,

3. BREXDBHEENDIRUFTIBOHEE

AETCHRTRETEMEONIBEROS D, BAROESRIT, 198269 A17THIIE305 D BER TH
%o kO oHy dkm DEICET Lo kLIKIZH Skg/m? ©HD, REEHRIZH 105on ERESIT
W5, COMEIRAEFEN LIChOBEROMERHGRLD 1HAZ0, Fig.b 10 DBREOEED |5
TR ORRTRZE(L & 2 BMEOR B QBRI ZR Uic, Bk D rim 5 5#5200m 178 (vent A5 % 400m)
TOEAHEF 100m/sec iIEL, EREBESEB/NCE - 2EE (H) 3 vent 55 750m E2ETH-
1o
CORFETIEED FFESIIERNTELY = v P TREAPTET, LREEN vent HOLOEED 3
FICRHAHT S & LIHPBERE S K —HKT 5, BEORBOBENELicERTSE, H kEds:
T (Fig.5 OEBTRLULHT) BMEF A ERBRICKENMC SR ERRALNS, BB, <o
stage CTHREFTRIEREGHE LTNEEEL S, i, H 28X 2L (Fig.5 HOBRTRUZEHTE) K
SEHAOEHRIBO L, BREHAOLEEHNEMLTOD, 0 stage FTEERO TS S KLGHE
AL, SRBENEHTIERENL B,

—RICHEEP TR S S DR EWBIGEVEFEEE2 T EMEI L2, KIEKOEACORAKROR
BRREBB LTV, BEAHRT 2 EREKRE BHIIEN 1 mm REO KWK TH B, £-T, B
MO RERICE T AR ORI LT A DER EARE S, TR, BWED FFEHEREHMEN
I8 - o, vent DO INIER - BEN ABKGE EFERBIGELICEAZL, Kkilir 2 OB

BEHAETS,
Fig.6 [CR L7k 572 vent ZFE LT 2BHEEER LB TRELEUL, HE, WHKHShiokl

1500 -

e SHoCk WAvg

base
T

;
55 10 15 20s

3
|
| N - R

o

500m
Fig. 5 Growth of the volcanic cloud by the explosion, which occurred on Sep. 17,
1982. The shape of the cloud is also shown every two seconds. Notations

are the same as in Fig. 3.
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Fig. 6 Approximation for the volume of the volcanic cloud in the initial stage of explosion.
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Table 2. Amounts of volcanic gases emitted in the initial stage of volcanic explosions.

Date Time " Volume (Vg) Mass (Wg) Duration

1982 May 7 08:50 4, 8x1012cm? 3x10%r. 3. Tsec.
May 7 15:11 4.0x101 2% 109 4.7
May 23 11:28 1.2x101 8x10° 3.8
May 25 16:25 6.1x10%2 3x10° 7.2
Sep. 17 11:30 1.2x101 7% 1010 9.4
Nov. 12 14:23 9.0x101 6x10° 3.5
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