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An Analysis of Volwmc Act1v1ty of Mt. Asama (lst paper)

H. Seklya

(Karuizawa W eather Station)

This paper deals with the secular variation and periodicity of the eruptions of volcano Asama

in" 1869-1958.

The obtained results are as follows :

1) Tables 1-2 are the’ number of eruptions at Asama in 1869-1958 and Fig. 2 “shows the secular

- variation of explosion energy.

2) The volcanic activity shows-the durability and periodicity.

Tables 3-5 and Figs. 3-7 are

" the results of the analysis and the most predominant periéd is about 57 months which exists between

groups of the volcanic activities.

This periodicity of volcanic ‘activity occurs not only in volcano Asama of the “Vulkanian type”

but also in Aso of the “Strombolian type”, but they have not the same period. -
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Fig. 1. Relation between the explosion energy
and the maximum amplitude of the sur-
face waves caused by the explosion.
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eruptions in 1869—1958 -
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Table 2. Number of eruptions

year ‘ . )
\ 1869|1870 71| 72| 73| 74| 75| 76{ 77| 78| 79|1880| 81| 82| 83| 84| 85| 86| 87| 88 891890 91
month - ] :
Jan. 1
Feb. 2
March 3
April ~ 4
May 5
June 6 1
July 7
Aug.” 8
Sept. . 9 1
Oct." 10 1
Nov. 11. :
Dec. 12 1
year 1 1 ) 1 1 .
year i ! R : ’
. 15| 16| 17| 18| 19|1920{ 21| 22| 23| 24| 25 26| 27, 28/ 29(1930| 31} 32| 33 34| 35 36, 37
month ) ) : : ) :
Jan. 1 ' 5 1 -
Feb. 2 1 1 5 5
March 3 2 1 : 1 12 .5 3
April 4 SR N Tl 2 1 1 1
© May 5 1 2 5 9
June 6| 4 1 2 1
July 7 3 1 . 2 "1 11
Aug. 81 1 3 3 3 2
Sept.. 9 1 .3 2 1 1
Oct. 10 2 1 1 2 1 2
" Nov. 11 1
Dec. 12 |- : 9 | |- 1 :
year Sl 401 3 9113 R 1 5 13 9 8 28 18| 27, 6
Table 3. Durability of eruption and
Time interval (month) 1] 2 k 3|4 | 516 7[8]9fw|n|i2l13]/14)15 '116.1
eruption in 1927~1958 1] 8| 41 2 | 2| 1] NIl
eruption in 1900~1958 33171 6| 5| 4| 5 1 : : 1
no eruption in 1927~1958 | 14 | 8 1 1] 2 2| 1 | 1|
no. eruption in 1900~1958 |30 |.12 | 4| 3| 3| 3| 3| 3\ 1| 2| 1| 2 1

Table 4. Durability of explosive eruption and
Time interval (month) | 1|2 13| 4|5 6|7 |8]9]10 11_1 121314 15 ’ 16/ 17
explosion in 1900~1958 30| 15 9| 3| 3 1 2 1
no explosion in 1900~1958 | 16 | 12 | 5| 5| 2| 3| 2| 3| 1 2| 2| 1 1
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with exblosive sound in 1869—1958
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no eruption period in 1900~1958

17 ] 18] 19 20'21 22[ 23 | 24| 25|26 27 28 29!30'39‘59 IProbabflity a | & | F
1 I 1| | 0435 |461|L77] 260

1 1 | 0359 |3.30|1.56 | 212

1 ' 1 1 0.565- | 6.17 | 2.30 | 2.68
L1 1 ] » 1 - 1| 1| 0.641 |597 279|214

no explosion period in 1900~1958
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_ Table 5. 88 th harmonic analysis for number of eruptions in 1899~1955(unit : month)
Period (month) 44 |29.3] 22 17.614;712.611.09.88.88.07.36.86r35.95.55.24,94.64.4P.Zerror
Amp(1899~1906) 16/ 10| 11 o ‘1 9 2 1 6 8 2 1|-8 610 3 1| 1 3 5 3 0.34
7 (1906~1913) 15 _15( 36 5 2 13 2 515 3 41y 3 3/ 5 3 0 O 2 3 20 49
# (1913~1920) 12| 14| 13 ‘120 2| 14] 7] 16| 4] 1| o 4 6 4 0 0 3 1 3 2 0]0.58
7 (1921~1928) 21| 15 11 2 1 0 O 3 20 o o 2 0 2 1 1 2/ 1 2 4 2 0.31
v (1928~1935) 12| 19 s o o 4 8 6 8 .3 5 1 3 2 2 2 o 3 1 4140
- # (1935~1943) 23| 7 4 4 8§ 2| 53 O 4 4 1 0 1 2 2 2 0 0 03.8
# (1943~1950) 24/ 6/ 19/ - 0 16/ 11 1 51 205 6-7 3 0 0 3 4 0 3 0 3.33
Vi ~1955) 24| 25/ 13| 7| 26/ 2| 10| 16 0 8 '3 3 3 0 2 5 0 2 0 0 0]3.84
Sum. of Amp. | 147 111| 110| 44| 52| 57 28' 59| 38| 32| 23| 40|-35| 21| 23| 16| 13| 11| 13| 23| 11]14. 14
Mean of Amp. 18.413.913.85:5 6.5 7.1 3.5 7.44.84.02.95.04.42.62.92.01,61.41.62.91.-4 1.77
,. Table 6. 88th harmonic analysis for number of ‘eruption in 1869~1956 (unit : year)
. t
Period (year) 88\ 44129, 3| 22 17.614.712.611.09.88.88.07.36.8}6.3}5.95.55.2'4.94.64.4]4.244.0:3.83.73.53.43.3!3.1‘3.02.9]2:82.7 ‘error
Amp. 23124/ 8 |81 5| 6 1291014_040]710131052101000113220 14.3
AD
. o5t
T o N A
--\A'\-- - .- o 4—-/\(;_‘
¢ N //J \w_yc-k ...... /"-’ \/ ﬂ}\' - “' .’if 3:.--._._s.q./ ;'\'./ ._.Mm‘\fl
Fig. 7. The auto-correlation of explosion energy series from 1944 June to 1955 June,

Broken lines indicate the area of error
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Fig. 10. The variation of explosion energy and
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Solid line shows the energy and broken-
line the ratio of eruption with detonation.

Coefficient of correlation +0.71.



10 o B OB W %19

- .
o
4"“"-‘-———-‘—-‘*—-—-——;"rrr ““““““““
. fo) oo o 6,.. o o °
i 3 [ R, 6Q———00--—°-O-° .’ _______ s 0o _ _ o _ _ "
oooooooo
) iy

VAR A
B ‘I‘lllllll -l

i - — -
Au; Sep 0ct Alv uu .TM Feb uM Apv: m, wat .;ulaT A“‘; Su Ot A/m/ Dc&

/95R
B -__________-____~_.o_-_,_,__w___,_-_,__q__-__-..
3|ee . e __00%%%%,_ o “"6909“"0'0 __'__.___:.: ._'_': Rl 90% %o _ .
o . o © o o [e] B o
2-—.-—v~--—-35%000(‘,—950—0?505—-——————33——-—95?-—-—-00—-—,-—————-——----——--f--o--
o O
/////////////// 1Y 4 o W/ % %////%M 4
- oA - »

1 1

Jom  Fel Man Apr /“A;; Jw JJ,} Aug _fnp o,,t A/.w m.: Toun m Har nrr Mg Jw»«. -Tu# Aug Jar ouc A/m o«g J.,A Teb Mon Apy

74 U _________________-_'_..__ g —— e e —
OOOO_O . c 00 o o0 °s 0.0' o'. [}

3 0T T, o 06 0 T TTTTTY o ‘O—OU '0'"’50_05650-_05 - o ° "Uomn'bo“o""" TTTee o _“"0"""—“""'

2-0059—-0————0-0———0 ——————————— GQo—o-——-—-—c-) ———————————————— T~5G =
’g - S . ////((///// %//////M/

I 1 1 1 1 L 1 | L IR |
Hay Jm J'm% Ag M oot w» u« Jom Feb Man AP{ Ha? Jus. M; Ay Sup 0k A/ov bec Jam m rm Ay May Jume. Ju.%, A}

/9586 1987 1958

_ Fig. 9. Periodicity of volcanic activity in Aso (Analysis by Seismological Section J. M. A.) )
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