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Magnitude estimation of the earthquakes preceding
the 1914 Taisho eruption of Sakurajima Volcano

Yutaka Hayashi
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Meteorological Research Institute, Japan Meteorological Agency,

1-1 Nagamine, Tsukuba, 305-0052 Japan

Although volcanic earthquakes are generaly felt in too small area to estimate their source localities and
magnitudes from their seismic intensity distribution, those magnitudes can be estimated if suitable information on
sources from volcanic viewpoints is available. Intensity and historical information on the precursory earthquakes
of the 1914 Taisho eruption of Sakurgjima Volcano were analyzed. The largest earthquakes during each stage
were summarized as follows: less than M3 for Stage |  two to three days before the eruption , approximately M5
for both Stages Il one day before the eruption and Il a haf day before the eruption and M4 class for the
Stage IV lessthan severa hours before the eruption .

§ 1. 1914 1914
1998
1996 2001
Omori
1914 1920
Abe 1979
11
2002
1707
2001
2002
1914

* 305-0052 11



§ 2.

1914
1914  Omori
1914 1920
2.1 1998
1 9 10 2 3 1
1 1 1
1 11 )
1 12 1
4
2002
HK L
1
2
3 21.2
HK
Hashimoto and Tada 1992
1 3 211 213
2.1.1 ﬂwm“\ r'
1908 ) 1935 “/ % { i
: BN YT
Cnrtis |
1964 i S
! 0 Dot T ;m__g__ﬁum
6 7 (a) LT E] -'mﬁﬁf‘"‘“ﬂfﬂ
1 A pRALTFS i B B
~FTim
0 R
n 8. Bkm MO®hE
2 .
3 A [ 10km
qgﬂ'g;‘,ﬁ —— )
4 WFEE <s<EFy
5 1
6 Hashimoto and Tada(1992)

1964



1)
1914 1 W
9 16 @
[
10 -
L3 03 41
09 57 5
11 12
113 24 51 (9 57 )( 15 )
[
[23]
12
11 169 218 35 (12 27 13 24 17 24
19 51 ,2 5 )51 (12 43 ) ( 8
[2
[23]
10
(12 00 10 ) 1100 27 33 (0 40 05 49 08 27 )
( 1 )
2 (06 03 2 07 41
[
@3 12 06
12 10 18 8
( ) 19 12 2 8 6 1
[2
@ 18 29 6 13
12 18 “
3 2 1
1 1
1 1998 2 [ 1914 |
3 [Omori 1920 ] 4 199
2.1.3 M M5
M
HK 2 1984
1984 M
|=15M -6.5-b A -100 1 2
b = 0.0767 - 0.015M + 0.0008M?
A km | 2
1988 M
M M2 8 h<100 km o
M = 0.23lp+ 0.105 I,* + 1.2logygh + 1.3 2 0 6
lo h km A A h2A 10™MZkm A 5km
3km h=3 km
1 1988



45 3.1 1 9 10 2 3
2.1 1 9 10
1995 2 3
2
15 25 2
2 2
21
M Hashimoto and Tada 1992
8.8km 1
5 10km
Abe 1979 Ms 1
2 M2.6
15km 1
§ 3. 1
§ 2. M3.3
2.1 4
Mo 2 okm
Mo M2.6 3km M2.0
M2 M2.0 3.0 M
M4 M3.5 M4.5 05 M2
3
1)
2)3) 3)4)
1914 1
9 16 10 (M)2
[ 2 3 ]
1 [ 1 M5 1 M4 04 03 Ms4.8,05 09 Ms5.0
10 03 Ms5.1
M5 M4 12 48 Ms4.9,15 01 Ms4.9
11 [ M4 18 29 Ms5.0,20 29 Ms5.0
21 14 Ms5.1,22 29 Ms4.9
%2 10 ] M4 M3 06 09 Ms5.2,08 33 Ms5.0
1) [ ]
2) Mo Mo Mo
3) 5 1
M5 5 Abe 1979
35
4) Abe 1979 2



3.2 1 11 1 12
1 11 1 51
03 41 1 M4
90km 3.3 1 11
1 1 1
1 M5.2
Hashimoto and Tada 1992
2
15km 10km
12 43
10 15km
12345 32
M 1 M3.0 33 M
M45 4.6 M56 57 M6.6
4 5 M5
12
M5.2 10 15km 35 51
M5.6 5.7 M5
3.4 1 12
4 5 1 12 10
2
A km A h?2 2
A 10°M2 km A 5 km 3.2
> M
okm 4 M4.0 5.6 5 M5
M50 6.9 10
33
M3
5
09 57 Omori 1920
M5 "Slow” 2
M
2 M4
1 M3

1982

113

M3

169

M4

M3

1101

24
M5

M5

123
M4

218

M4

12

123
M4

27
M4



3.5 Ms HK

Abe 1979
HK 1
3 M HK
1 M
Abe 1979 Ms5.0 7
HK M5 Mg 1943
M5 M4
5 2 Mk
M 6.2 CMO 1952
M 2 Ms7.0 1981 0.8
HK M5 Mk Ms
Abe 1979 Ms51 4.9 1979
1922 12
Abe 1979 Ms 3 8 Mk6.5 Ms6.9
1914  Omori 1920 1923 7 13 Mk65 Ms7.1 7 14
Mg6.1 Ms6.6 Mk  Ms
M7 1979
Mk Ms 0.5
Ms 1979
Ms Mg 05
2 11 10
03 M51 12 48 M49 2 1,2
5 2
09 57 12 43
1 2
§ 4.
M 1 2
HK
Mk Ms
M 0.5 M
1 HK
Abe 1979
2002
HK M
1

Abe 1979



§ 5.

2003
, 1979, 1901-1925
: 2, 32, 341-353.
AbeK., 1979, Magnitudes of Maor Volcanic

Earthquakes of Japan 1901 to 1925. J. Fac. Sci.,
Hokkaido Univ., VII, 6, 201-212.
, 1981, :
, 39, 57-62.
Central Meteorological Observatory of Japan, 1952,
The catalogue of major earthquakes which
occurred in Japan 1885-1950 . Seism. Bull. for
the year 1950, 99-183.
, 1914, . ,
no.170 , 16pp.
Hashimoto.M. and Tada.T., 1992, A model for crustal
deformations associated with the 1914 great

eruption of Sakurgiima volcano,Kagoshima,
Japan. Tectonophysics, 205, 427-436.
, 2003,
20
, 18.
, 2002,
18, 127-132.
, 1914, , 26, 369-
378. :
, 1943, , , 15, 6-12.

, 1996,
, 125-191.
, 1995,
, 216-225.
, 2001,
, 17, 156-157.
, 2001,
, 17, 27-31.
, 1964, 17
, 31, 134-138.
, 1982, 1914
, , 27, 340-341. 1982

Omori.F., 1914, The Sakurajima Eruptions and
Earthquakes. General Account. . Bull. Imp.
Earthg. Inv. Comm., 8, 1-34.

Omori.F., 1920, The Sakurajima Eruptions and
Earthquakes. . Seismographical Observations
of the Fore-shocks, After-shocks, and After-
outbursts of the Great Sakurajima Eruption of
1914. Bull. Imp. Earthg. Inv. Comm., 8, 353-466.

, 1996,
416-1995 , 3-12.
, 1979, 1885 1925
M6
, 54, 253-308.
, 1984,
1
. , 59, 219-233.
, 1988,
, 63, 23-31.
, 1998, 1914
, 43, 385-

401.



