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An Analysis of Volcanic Activity of Mt. Asama (3rd paper) .
H. Sekiya
(Karuizawa Weather Station) - -
In the 1st paper, the author discussed” the secular variation and periodicity: of “the gruptions

of volcano Asama in 1869—1958, and in the 2nd paper he analyzed the volcanic activity in 1958.

The purpose of this paper is to make clear the several - statistical propertles ‘of the- volcanic

'

activity of Mt. Asama.
The obtained results are as follows _
1) The volcanic activities occur in groups as shown in:Figs. 1—6. Figl 7 shows the mean proper-
) ties of groups of volcanic activity and Tab. 1 shows the standard deviations.
2) The correlation coefficients between the monthly number of volcanic micro-earthquakes observed
at Oiwake with a seismﬁgraph,of magnification about 70—100 and both probabilit& of eruptions and
explosion energies are calculated. = The results are shown in Tables 2—3, from which the following
facts can be confirmed; ' ' ‘ o
(a) The correlation coeﬂ‘icwnts show a wide difference between the perlod Jan. 1931—Feb 1945
and Jan. 1949—Oct. 1959. I
The instability of the correlation in this case seems to be probably due to different inténsifie$
of volcanic activity, as shown in Figs. 1—3. ~ - o o . .
(b) A fairly large cbrrela;ion can be fm.md between. factoré:»of the’ same month.  Correlations’
of factors direétlyr related to eruption with -the number of aftershocks are lerger than'-those‘witl;
* number of foreshocks. . ' » o :
3) The correlation coeﬁiments of the monthly frequency of the quantity of smoké of class 5 or more
with both probability of eruptions and explosior energies are calculated. They are shown in Tables
4—5, from which' the following facts can be con'ﬁrrr;ed;; ' A
(a) The correlations of energy or probability of eruption with the smok: are larger than' those
with the volcanic earthquakes. .
(b) The correlations are the largest between factors of the same month, correlation between -
quantity of smoke of a certain month and .eruptions of both next month and the month two .
months later are also. large. o .
- That is to say, the fluctuation of observed frequency of smoke of class 5 or more is useful .

for long range forecast of eruption, as shown in Figs, 11—12.
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Fig. 1.

Probability of eruption
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Secular variation of the.monthly mean dufation:of eruption of Mt, Asama frbm_ 1927 to 1959.
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Fig. 2.

Secular variation of the monthly probability of eruption of Mt.

Asama from 1927 to 1959. °
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Fig. 3.

Secular variation of the ratio of the observed mean duration of eruption to the mean

duration calculated from the probability of eruption of Mt. Asa_ma from 1927 to 1959.
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Fig. 4 Secular variation of the monthly number of volcanic micro-earthquakes at Oiwake from 1932
to 1959 (magmﬁcatlon of selsmograph is about 70—100).
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Fig. 5. Secular variation of the monthly observed frequency of ‘the. quantxty of. smoke
of class 5 or more of Mt. Asama from 1939 to '1959.
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Table 1. Mean properties of groups: of volcamc activity of Mt Asama from 1927 to 1959
o is standard deviation.
mean duration number of probability of faeu‘i‘;‘?:fy gff . explosi(;n
month “of eruptlon earthquakes eruption smoke 32%) energy()()lO19 erg)
mean, g mean (o mean g mean o . mean o
day . ] ]
1 1.9 1.0 35 51 0.14 0.12 35 6 0.13 0.31
2 1.7 1.7 66 88 0.21 0.25 56 21 ©0.88 1. 38
3 2.0 2.4 123 150 0.24 0.27 53 18 1.21 1.13
4 1.4 1.4 47 -45 0.18 0.17 . 40 15 0.91 1. 07
5 2.0 1.7 . 153 93 0.30 0.20 38 17 -1. 86 2.91
6 . 1.7 1.1 145 119 - 0.27 0.21 40 15 1 0.82 0. 69
7 1.3 0.4 112 128 0.20 0.15 38 15 . 1.20 1. 80
-8 1.3 . 0.7 63 75 0.22 0.14 29 14 0.92 1.28 .
9 1.1 0.9 21 21 0.17 0.20 34 15 0.12 1.61
10 1.0 0.7 T 24 23 0.12 0. 12' 30 14 0. 85 1. 05
11 0.6 | 0.6 16 | 11 0.08 | 0.11 13 12 | 063 | 0.86
12 1.0 0.7 15 13 0. 09 0. 03 27 16 0.76 0.91
13 0.9 0.7 9 9 0.12 0.14 23 12 0.18 0.23 .
14 1.2 1.4 8 .8 0.15 0.23 23 12 0.51 0.85
15 1.0 0.7 16 13 0.11 0 12 20 12 ©0.53 0.73
16 © 0.8 0.7 17 9 0.09 [ 0.13 14 10 0.78 | 1.27
17 1.6 1.4 127 207 0.22 0.22 30 18 1.40 | 2.85
18 1.1 1.1 91 105 0.16 0.19 27 22 0.40 0.54
19 1.1 0.8 70 49 0.14 0.15 .22 15 1.14 | -1.86
20 1.1 1.7 42 53 0.12 0.23 22 20 0. 59‘ 0. 84
21 0.7 - 0.8 17 16 0.07 0.10 - '20 16 0.59 0.74
22 0.8 1.0 17 14 0.05 0.07 - 18 13 0.72 1.15
23 0.6 0.6 25 28 - 0.08 0.13 18 13 0.24 0.52
24 - 0.9 1.1 29 41 0.17 .| 0.25 14 15 - 0. 56 0.82
25 0.7 1.3 27 45 0.12 0.21 « 13 14 0.13 0.22
260 1.2 1.3 27 40 0.15 0. 20 15 11 0.42- 0.72
27 0.9 1.0 78 104 0.10 0.15 8 5 - 0.97 1.52
28 1.1 1.2 83 104 0.10 0.16 7 13 0. 38 0.76
29 0.3 0.4 14 17 0.01 0.02 12 5 0.00 —
30 . 0.4 0.7 64 113 0.05 0.09 5 4 0.16 0.41
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Fig.8. Variation of number of earthquakes in
© every group of volcanic activity from
1930 to 1959.°

Table 2. Correlation coefficient between the monthly
probability of eruption and the monthly
number of volcanic micro-earthquakes at
Oiwake (magnification of selsmograph is
about 70—100).

Jan. 1931- (Jan. 1949-
Feb. 1945|Oct. 1959

Correlation coefficient
between the quantities
- of same month

4+0.29 | +0.80°

Correlation coefficient between
number of earth-

quakes of month and
probability of eruption

of month in question

O | o g

Correlation coefficient
between probability of
eruption of preceding
month and number of earth-
quakes of month in question

+0.21 1 4 63
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Table 3. Correlation coefficient between the monthly
" explosion energy and the monthly number
of volcanic micro-earthquakes ‘at Oiwake
(magnification of seismograph is about

70—100).
Jan. 1931—{Jan. 1949—
Feb. 1945 Oct.:1959

Correlation coefficient between | *
the quantities of same month +Of 35 +0.68
Correlation coefficient
between number of earthquake 1012 10,29 -
of preceding month and ;
explosion energy of in question'|-
Correlation coefficient
between explosion energy
of preceding month and number |- +0.21 +0.45
of earthquake of in question
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- Table 4. Correlation coefficient between the monthly
probability of the eruption and the monthly
observed frequency of smoke of class 5 or
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Table 5. Correlation coefficient between the monthly
explosion energy and the monthly observed
frequency of smoke of class 5 or more

more from Jan. 1939 to Dec. 1958. from Jan. 1939 to Dec. 1958.
Correlation coefficient between the Correlation coefficient between the '
quantities of the same month +0.64 quantities of the same ‘month +0. 47
Correlation coefficient between frequency of Correlation coefficient between frequency Eo
quantity of smoke of preceding month and| +0.62 of quantity of smoke of preceding month
probability of eruption of month in question| and explosion energy of month in 10.44

question i ’
Correlation coefficient bggween of eruption .
of a {nOﬂth and probability frequency of +0.55 Correlation coefﬁcxent between energy
quantity of smoke of the month two - of a month explosion and frequency of +0. 38
months before ~ quantity of smoke of the month two e
-  months’ before
Correlation coefficient bqtyveen of eruption
of a rponth and probability frequency of 0 9‘ Correlation coeﬂicient between energy .
quantity of smoke of a month three of a month explosion and frequency of +0.30
months before - quantity of smoke of a month three :
: months before
Correlation coefficient between probablhty .
of eruption of precedmg month and +0. 50 Correlation coefficient between explosion|
frequency of quantity of smoke of energy of preceding month and frequency 0.38
month in question of quantity of smeke of a month in +O.
question.
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Fig.12 Relation between the eruption of the
month and the_monthly observed
frequency of the quantity of smoke of )
class 5 or more in the month two month
before of Mt. Asama from 1939 to 1959.
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Photo. 1. Quantity of smoke.



