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Statistical Analysis of Volcanic Smoke (Part 2)
(Explosion Smoke)

- Y. Tanaka

(Sez'smological Section, J. M A. )
Seismological Laboratory, M. R. L.

- The obtained results of this paper are as followé:
) 1) Quantity of explosion smokes and energy of-explosion éarthquakes of the
volcanoes have a limit value.
2) Frequency number of slight explosion smokes is far more than th‘at‘of great

explosion smokes. Relation between quantity of volcanic smokes and frequency of

“them will be able to show two streight lines by the Ishimoto-Iida;s method, as look

in the case of amplitude-frequency relation of explosion-earthquakes (Fig. 3)

3) Variations of height and quantity of volcanic smokes, and amplitudes of

volcanié tremors which period are 0.2~0.6.sec. of the Volcano Aso are well shown

surface volcanic activities. As for signs of the great explosions, phenomena of

increase of amplitude of volcanic tremors and volcanic smokes were often. observed.
4) , Maximum arrival distance of flying bombs by the explosion is proportionate

to maximum amplitude of explosion earthquake, and initial velosity of flying bombs

is proportionate to height of explosion smokes.
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Fig. 1. Relation among energy(E) of explosion-

earthquake and quantlty (Q and S) of explosion
smoke of the volcanoes. :

. Qg : Quantity of explosion smoke, classified 1
to 6 at the Volcano Asama.

Qs : Quantity of explosion smoke, classmed 1 .

to 6 at the Volcano Sakurajima..’
.S : Vertical section of dimensions of volcanic
_smoke.
Large circle: 11 or more observed data. Middle .
circle: 6~10 obeserved data. Small mrcle 1
~5 observed data.
O : Observed explosion at the Volcano Sakura
jima.
: Observed explosion at the Volcano Asama.
‘Doted curve: Mean value of observed explosmn
of Qg
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Fig. 2. . Energy and number of explosion-earth-
quak\esvat the Volcano Sakurajima.
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"Fig. 3. Relation between Max. amplitude (A)
and number (N) of explosion-earthquakes at
the Volcano Sakurajima. (1961~65)

Left: Observed at the Kagoshima Local Meteo-
rological Observatory,
tive crater.

Right: Observed -at the Sakurajima Volcano
Observatory, 5km of the active crater.

Cm=1~2 12)
Cm=4~5 (13)
Lich, 100~110 2 DIEER F 2 LT IBEHED
= ORI B HI oy
ﬁbh%%%%®%%@0&ﬁkobf%&bio

t(lzlaiéﬂiﬁ) '

(1), (2), (3), ADAHB N & Q@E&%2
ﬁ@a& EE%%ﬁ%%urﬁ%kMﬁ@ﬁ&%
: NQ“m const. (14)
,amo,_hua@ (13) KXo m BRATH I,

M R A OB FEEH O INE P HEE T E B.

mDIEC 2 FEH 5 it x, (ORI, V&
DT BT HBRERE, BECSE b Ln
FHEIRB. bk, BREHFTIEE, HEE
LR OE R IBSEE AL Tablel D L3 h T

"10km of the ac- .~



=4

82 E

B &%ﬁ

'
\

5. ~®§®@@E%%@ﬁcw%~w%$>%
HiatT 2 &, KASBY 30,
" " N@Qg-%2=const." ‘

. NSs!-1=const.
. Ngs®"=const. T
KL, EROFE3.62, 1.11% X 070.781%, 4
Llofmﬁzmbfuakiﬁvcga(mmé

(15)

32 %3 48

B, — e, MAEBNLSF LVERE, ERo
BREIKREL LD LS ERAERLTNHDT, &
M, KILTE B E B %Lfbéﬁfééﬁ%Lh
¥ _

7t3, Table 1 » log S :}slo‘ log g 1%, %h%‘
h, #1HMO(2)RP X0(3), (5), (IO)JW b
HETRDETDH 5.

Table 1 Observed number of remarkab]e explosion smokes

at the Volcano Sakurajima %56

Quantity of volcanic smoke Quantity of volcanic s'moke

Year. Q -3 4 5 6 Yeéar | @ 3 4 5 .. 6
log S | 539 | 5.74 | 6.09 | 6.44 log S | 5,39 | 574 | 6.09 | 6.44
log ¢ | 877 | 9.30 | 9.83 | 10.36 logg | 877 | 930 | 9.83 | 10.36

Oct.1955 17 6 6 7 1961 618. 175 | 55 :
1956 522 219 | 81 35 1962 81 | 32 12 3
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Table 2 Great explosions -of thé Volcano Aso, during the period
from 1951 to 1965. . '
) Explpsion earthquake | Main . | Max. arrival | Initial 'iHel%rl;cgiic smoke
Date Max. amplitude - | Seismic | gopon 9T | distance of | velosity of |Calculatéd| Observed.
My My | intensity - cinder | flying bombs flymg bombs | 1o ’ ' value
. v - . ¢ ' m - m/sec I m T 'm
Jun. 1,1951 8 — 0 S 200 40 800 1200
Apr. 27,1953 39 — il SW 800 , 85 1700 | ~
v 28, -3 — I N 200 . 40 800 } 1000
no29, n 21 — o NE " 500 C70 1400 ,
Jul: 25,1955 33 - I N 700 80 1600 1200
Dec. 4,1957 18 30 0 S 550 70 1400 800
Jun. 24,1958 57 49 I SW 1100 95 1900 700
Oct. 13,1958 | 14 13 0 SW 400 60 . 1200 800
Apr. 21,1963 13 11 0 NE 330 55 S 1100 4200
Jul. 23,1963 1 8 ' o0 N 270 50 16€0 300
Nov.17,1963 | 19 19 0 w 350 60 1200 700
Oct. 31,1965 | 30 . 30 I s 600 75 1500 1100 -
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