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SEISMIC OBSERVATION AT VOLCANO SAKURAJIMA (5)
by keizo YOSHIKAWA and kiyoshi NISHI

Synopsis

In order to predict a volcanic explosion one day before, the vulnerability rates of explosion,
which are done at Asama by Dr. Minakami, are culculated using data of volcanic micro-
earthquakes at Sakurajima.

Vulnerability rates do not increase with the number of earthquakes. This means that the
vulnerability rates method is not effective for Sakurajima volcano at the present time.

Since September 1963, the number of observed earthquakes rose 3x10%, and Ishimoto-lida's
relation was examined. At the nearest station from the active crater, the maximum amplitude
and frequency relation is not expressed by a linear line in both logarithmic scale, but by
an upward concave. On the other hand, at the other 2 stations, which are away from the
active crater, the max. amplitude and frequency relation is expressed by a line. This implies
that, the maximum amplitude and frequency relation at the origin, is not expressed by a linear

line in both logarithmic scale,
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Fig. 3 Daily total amplitude of explosion earthquakes (solid line indicates the explosion with
earthqake Swarm)and daily total number of D’ type and B type volcanic micro-earthquakes.
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Tabel 1 Vulnerability rates of total earthquakes of
volcano Sakurajima and volcano Asama,

(Vulnerability rates of volcano Asama are calculated
by Dr. Minakami. )

Number of
Micro
Eonhquake

0~ 49
50~ 99
100~149
150~199
200~249
250~299
300~349
350~399
400~449
450~499
500~549
550~599
600~649
650~699
700~749
750~799
800~

Sakurajima
F F" |F/F
17 0 |0.00
16 0 |0.00
18 5 10.28
31 4 (013
30 5 10.17
42 1 10.02
42 4 |0.10
45 5 | 0.11
43 6 |0.14
20 3 1015 |
24 8 1033
21 8 |0.38
11 4 |0.36
10 3 10.33
10 6 | 0.60
12 3 |0.25
61 24 | 0.39

Asama
(after Minakami)
F F" |F/F
i 350 0 |0.00
580 9 001
340 | 44 10.13
116 | 25 | 0.21
87| 23 |0.26
70| 17 1 0.24
45| 22 10.48
48| 26 | 0.54
18 7 10.38
18| 13 | 0.72
10 8 0.8
6 3 0.5
10 9 10.9
4 2 10.50
3 3 [1.00
2 2 11.00
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Table 2 Vulnerability rates of small amplitude earthquakes

and large amplitude earthquakes,

0.5<A<4.5 4.5<A
Neberol T 7 [ [or | Nl [ ® | 7 [P
0~ 49 17 0 |0.00 0~ 19 211 | 20 | 0.09
50~ 99 16 0 |0.00 20~ 39 70 4 10.06
100~149 26 5 (0.19 40~ 59 37| 10 10.27
150~199 30 5 {0.17 60~ 79 21| 10 [ 0.44
200~249 37 7 1019 80~ 99 36 15 [ 0.4
250~299 54 3 |10.06 100~119 23 9 |0.39
300~349 40 5 10.13 120~139 14 5 |0.36
350~399 55 4 10.07 140~159 8 4 0.5
400~449 43 11 | 0.26 160~179 10 5 | 0.50
450~499 23 5 10.22 180~199 7 5 |0.83
500~549 15 6 | 0.40 || 200~219 4 1 10.25
550~599 10 2 10.20 || 220~ 12 1 |0.08
600~649 12 5 | 0.42
650~699 10 5 | 0.50
700~749 12 4 10.33
750~799 7 4 |0.57
800~ 46 18 [ 0.39 i

Table 3 Vulnerebility

rates of B type and D’ type earthquakes,

B D’
AR b AR AL
0~49 | 17 | 0 [000] o~19 | 89 | 8 |0.09
50~99 | 17 | 2 |012] 20~3 | 5 | 9 |0.16
100~149 | 22 | 1 [0.05| 40~59 | 43 | 10 |0.23
150~199. | 27 | 3 |0.11) 6€0~79 | 77 | 10 |0.13
200~249 | 42 | 5 [0.12] 8~99 | 53 | 13 |0.25
250~299 | 26 | 3 |0.12| 100~119 | 47 | 13 |0.28
300~349 | 36 | 8 |0.22| 120~139 | 30 | 7 |0.23
350~399 | 35 | 3 |0.09| 140~159 | 21 | 9 |0.43
400~449 | 35 | 4 |0.11] 160~179 | 17 | 6 |0.35
450~499 | 31 | 4 [0.13] 180~199 | 6 | 0 |0.00
500~549 | 21 | 3 |0.14 ) 200~219 | 5 | 1 |0.20
550~599 | 19 | 7 |0.37 | 220~ 10 | 3 |030
600~649 | 23 | 5 |0.22 |
650~699 | 12 | 4 |0.33 !
00~749 | 8 | 5 |0.63]
750~799 | 10 | 5 |0.50 |
800~ 72 | 21 |0.38| |
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Fig. 4 Amplitude and frequency relation Fig. 5 Amplitude and frequency relation
of volcanic micro-earthquakes at of volcanic micro-earthquakes at
Kitadake station, Koike station,
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Fig. 6 Amplitude and frequency relation of Fig. 7 Amplitude and frequency relation of
volcanic micro-earthquakes at Hikinohira volcanic micro-earthquakes of B type
station, at Hikinohira station.
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