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An Analysis of Volcanic Activity of Mt. Asama (4‘ th paper)

(An Analysis of Volcaniﬁ Activity by the Method_ of the Multiple Correlation)

H. Sekiya

- (Karuizawa Weather Station)

In the 3rd péper, the author discussed correlations betWeen the eruptions and the sum of
earthquakes and tremors orlgmatmg from the volcano Asama and that between the- éruptions and
the quantity of smokes at Mt. Asama.

In this paper, in order to analyqe these problems quantltatvely and ascertain the relation more

- precisely, the state of eruptions was analysed in the following manner.

That is, .

1.- The relation between the eruptions ard tHe sum of earthquakes' and tremors originating
from the volcano and that between the eruptions and the quantity of smokes observed during the
period from January 1949 t0>lOctober 1959 are Sstatistically studied by the method of the multiple
correlation and as a result the regression plane for the anticipation of the monthly probablhty of.

'eruptlons from the data of the same month is given by

Z=—0.02840.0013x+0. 0031y 14) .
;')’zxyzo. 87 ’

oaxy=0. 075
where ' )
. Z: probability of eruptions of a certain month.
x: monthly number of volcanic micro- earthquakes and tremors at Oiwake in the same month
(magmﬁcatlon of selsmograph is about 70-100). )
y: monthly probability of occurrence of quantity of smokes of class 5 or more in ‘the same month.
The "énticip'atiorg of probability of eruptions in the next month c¢an-be calculated from x and

"y of a certain month by the .next formula,

| Z1=—0.022+0. 0004x+0. 0041y - ()
vE'xy=0.63 ' A

cZ/'xy=0.116
where ’

Z': probability of eruptions in the next month.

* Recéived Ang. 10, 1960..
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The regression plane for the anticipation of the sum of kinetic energles of the explosions in a
month by the data of the same month 1s given by )
E=—0.093+0. 0051x-+0. 0069y - (16)
vExy=0. 70 K
_ cExy=0. 426
where . - .
E: sum of the kinetic energies of the explosions of a month.

For the anticipation of E’ of the next month, the following equation is

given : = )
E’=—0. 087-+0. 0008x+0. 0127y v oan
yE/'xy=0. 45
oFE'xy=0.538
where

- E’: sum of the' kinetic energies of the explosions in the next month.

_Conséquently, the multiple correlation coefficient of the monthly 'probabilit_y of eruptions is
larger than that of the monthly sum of the kinetic energies of explosions and t}lis relation is reverse
for the standard error. . 4

2. For the interval from January 1939 to Ju y 1960 (frorn March 1945 to December 1948,
date are absent), the volcanic activity anticipated by the expressions of regression plane (14)-
(17) was compared,wrch the actual phenomena, and as the results it is known the eruptions occurred
scarcely at the domain of Z or E:O,. but, at’ the domain in which Z or _E is larger than. zero’
markedly frequent eruptioné were observed, as will be seen from Figs. 1-2, Figs. 5-6 and Figs. 11-12.

" The relation between the occurrence of the eruptions and calculated value-Z or E is clearer
" than the .relatio,n ‘between the eruptioﬁs and the the sum of volcanic gearthquakes‘ and tremors and
that between the eruptions and the quantity of srﬁokes. ’ ‘ ‘

3. Though eruptions did not occur in several months preceding the great explosioﬁ of
September 23 1950, yet Z and E was larger than other rest perlods, as will be seen from Figs. .
3 (a), 4 (@), 9 (@), 10 (a).
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