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Numbers of Eruption and Volcanic Smoke per Year

10! 107
1955 60 65 85
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Fig. 1.  Volcanic activity of Mt. Sakurajima.
e——e : Number of eruption per year.
x——x : Number of volcanic smoke
per year.
0——0 : Number of earthquake per
year.
Table 1.
" " Year T
1973 1974 1975 1976 1977
Altitude .
under 1000m 374 642 322 183 119
1000-2000m 232 477 313 257 215
2000-3000m 47 93 55 42 71
3000-4000m 17 10 7 5 2
above 4000m 3 — — — -_—
Total 673 1222 697 487
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1978 1979 1980 1981 1982 = Total (96)
175 145 246 76 89 2371(45.9)
265 131 191 88 119 2288 (44. 3)
36 24 37 23 19 447( 8.7)
4 0 2 2 2 51( 1.0)
— — - = — uon
480 300 476

5160

Table 2. Direction of wind observed at Kagoshxma Meteorogical Observatory in 1972

Dlrectlon of w md

57 3
North—East-southeast 26.1
Southeast—Southwest 15.3

Wmdleqs 1 3

Percent per year

Diffusion area

nga.shl-sa.kura]lma Tarumlzu Fukuyama
Sakurajima (south), Kagoshima
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Fig. 2. Distribution of falling ashes from Mt.
Sakurajima.

MIKBZFRTLDOTHS, TOHM, RE2 169 ElER
FL, 463EMEES LiF T, LONME» S b, B
BFED 5 ORI TR~ L O Ric R > T
KT, BIUBRTHREICHEERT > C EMRaN3, 317,
4 10 kg/m? LA EOREIKE % 21 2 IR E S B
EFEAKRFCKATNS, 35T, 4£H 1kg/m2 LD
REIK B DHEIZ, FUIFEILNT, KEEET & kot & db By
T, HIBRETZ CEM > T3

—F, AAATTBIES L Yy btk BB
NIBEEDEIEDEHRE 2 2 A5 &, BEDOLN
OIS T2RABETECEMTES, ThbHOD
BHEiICE 5, EHER1000m Pl ZEBL kLK
LRI > T, BORROME % obs 558 L
TOBEDBRTRINTNS, LIzdsT, 1EOE

)(UJBEZ»&HE%LK&?&’ 199

)

8T

N N
Euf

K \
w §\
i S\
5 W
Zaf W
: MR
£ AN

1970 72 74 7% 78 8 82 0‘123456789101112
Year Month (1978)

Fig. 3. Amount of falling ashes per year and

per month.
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Table 3. Distribution of wave lengths for
channel numbers in the Multi-
Spectral Scanner

Channel No. Wave lengths (nm)
0 250- 350
1 350- 400
2 400- 450
3 450- 500
4 500- 550
5 550- 600
6 600- 650
7 650- 690
8 690- 790
9 790- 890

10 920- 1100

11 8000-14000

Table 4. MSS data recorded in Kagoshima area

Date Line No. Altitude (ft)

® Aug. 1, 1977 7801 No.5 11800
7801 No. 6 11800
® Oct. 10, 1977 7X10 No.5 16300
7X10 No.6 16300
® Dec. 26, 1977 77226 R03 15000
77226 R04 15000
@ June 1, 1978 8601 Mo06 15600
8601 M07 15600
® Sept. 17, 1980 0917 No.5 16000

0917 No. 6 16000
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Fig. 5. CCT counts for several objects measured
by remote sensing method.
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Fig. 6. Spectral reflectance and relative energy

of volcanic ashes.

13 30~50 £ = 1 IZ—ETH - 7253, 650nm K h R
B TIZ AR BN, 750 nm T 300 % 1 b 3#
L1z 2, 3 DKIUKEDWTRL ER2IT- 10HER,
BB KUK OWEHIRS 35 X VBB s - Th, o>
YRR & AR ET F v ¥ ~ 1 22FR U FEERL
1.

Fig. 7tV %%, Fig. 8iCe <7 ¥ v — E DY
SRR EFERAET AV F ~ 2RT. OFIRKIIIKD
WS, @ENIKILKD » Y& %Y. Figs. 7, 8
B T OB A BT BRI B VT, IR, Fip:
1B & ONBFSEAE DIER DRI I & A ETRIU B
B Tn. KILKD S OBEEDBARD MR EL,
ARSI TIRIEED B < 2 5 DN T 7~20% &
L1, JED 625 nm MR TEL WA LN,
2O, 700nm > bAB EinL, Bk RO
SEEIE T 50~909%6 & BOERTRL L. —7, Kill
RO > 5H-E13, AREARTRAUKDLOHED 2
EDMERRL, 625nm fHETO WD s A 6H/a,
UL, IERAMES TRALIKD NS E DRI L
WS IED 2R, 7 OSSR, BE 700 nm AL TH
5 DR ZEL 12,

3 17, FEROYET AV F — 13, KILKD/DNERT
12, TSN T 10~15 5D fE%RL, Lo bERD
B 03 bFhic B L zh, 650 nm {HETHL
WEPDIA Bz, 2D, RERMTIREMU T,
377, KILKOD D 5 58%, AIHREIR TIZKILIKD s
WNIES DR 2 EDEERL 12, RREMIKZSIZU
rrbio THEMNIGE Y, EE 750 nm b5, KilIIK

202 BT - EE B - ARGE - mUKE

100 —

504

304

— 20
[N} 1
ST n Zﬁ
g 101 ; 2
Z 4 5
£ : 2
| P 1
= 2k s 4 20
g z Ac*.’"?’?
3 2 2 Q i
G I SN — 10
L,
o, 2 © I—’ )
0.5F o o—o without ashes | 5
e—o with ashes )
0.3 - 3
L i 1 1 1 Il I
400 500 600 700 800 900 1000 1100
Wave length (nm)

Fig. 7. Spectral reflectance and relative energy
of camellia covered with and without
ashes.

100~ 1000
=
50 500

20 200

@

2 10 B

z 100 &

g g

& 5 50 @

£ v

= 3 305

e, L=

g Z 20 &

'Q

S 10

0.5k s < o—o without ashes 5
/ o—e with ashes

0.3 ¢ 4 3
d 1 1 ! I I

!
400 500 600 700 800 900 1000 1100
Wave length (nm)

Fig. 8. Spectral reflectance and relative energy
of cedar covered with and without
ashes.

DORWEE L b b ERNERTRL 2.
IheDRERLD,

(1) KWK 8L 1oBEARDEER DN RHRIL,
KOLIR B BARL IS EIe BN, AT T3
T 2%, ERAER TIRPECED TS,

(2) BADERICKILKZEAL L& JITFED S
N3 600~700 nm D FEH T D SHERFRO B
1, KIRPEAGL 12 & 2iizd 60/, O
EHIZBY 5 4EKEROBAR, svaT 4 vD



KWWK EREMCRIZTTHE 203

Table 5. Effect of volcanic ashes on reflectance ratio at the characteristic wave lengths
Reflectance ratio (9%)
Sample R475/R850 R525/R850 R575/R850 R625/R850
without with without with without with without with
ashes ashes ashes ashes ashes ashes ashes ashes
Volcanic ashes — 73.7 — 72.6 — 73.7 - 68.1
Concrete 56.3 55.0 81.3 63.1 77.6 55.0 85.3 56.3
Camellia 7.4 60.4 11.8 64.3 14.4 72.5 9.6 79.7
Viburnum 8.9 26.8 12.0 57.6 12.0 54.9 9.3 30.7
Cedar 11,1 39.7 18.1 45.5 18.1 46.9 15.1 49.1
Juniper 9.9 50.0 17.0 51.0 19.5 57.5 12.9 52.5
Cabbage 17.0 52.2 42,7 57.6 56.3 56.3 38.9 60.3
Wi L2 b DEFEINS,
(3) FIBHIOBE 475, 525, 575 % X 7F 625nm E130°30 . E130%45' .
DHERSRE, FRAERD 850 nm OspkRH — NOL90 N Fakuyama
ROHERD 3 &, Table 5 WRTHEHE 5 R
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. . N3130’ L
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Hid, ZBlebfie Ky {FEane,
R PR 3th 3% D AR AR
o
1. BREHORR Kiire Kanoya
WK MU DFEAT % 387 72, Table 4 OERIZEED 2 d> . .
Fig. 9. Map of Kagoshima area.
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Photo. 1.

Color composite image of
Sakurajima area.

(Ch. 7: B, Ch. 9: G, Ch.
11: R)

Photo. 2.

Color composite image of
Tarumizu area.

(Ch. 7: B, Ch. 9: G, Ch.
11: R)

Photo. 3.

Color composite image
obtained by digital
performance of the ratio,
Ch. 7 /Ch. 9.
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Fig. 10. Gray representation map.
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Fig. 11. X-ray diffraction pattern of
volcanic ashes.
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Table 6. Activity (pCifg) of natural radioactive nuclides in volcanic ashes from Mt. Sakurajima

Potassium  Thorium family

Sample  Collecting B 7 - Uranium-radium  Uranium-actinium
number date K—40 Th-232 Th-gog [amily Ra-226 family U-235
1 76.11.13 9.74 0.394 0.106 0.268 0.011
2 77. 6. 2 9.85 0.411 0.111 0.309 0.018
3 77. 7.31 9.74 0.397 0.107 0.293 0.013
4 78.10. 3 9.84 0.340 0.136 0.303 0.011
5 79. 9.21 11.50 0.790 0. 208 0.284 0.047
6 79.11. 8 10. 59 0.331 0.123 0.343 -
7 80. 4.26 12.06 0.522 0. 205 0.405 0.053
8 80. 5. 2 9.43 0. 288 0.097 0.582 0.015
9 80. 5.11 11.16 0.513 0.198 0.321 0.016
10 80. 8. 3 10.93 0.473 0.195 0.270 0.054
1 80. 8.20 10.41 0.389 0.167 0.151 0.042
12 80. 9. 9 10. 57 0.450 0.123 0.321 0.010
13 81. 8.16 11.96 0.666 0.213 0.097 0. 060
14 81. 9.15 12.02 0.656 0.214 0. 300 0.062
15 82. 7.30 11.10 0.595 0.166 0.208 0.031
16 82. 8.24 11.91 0.549 0.205 0. 204 0.048
17 83. 5.22 11.17 0.699 0. 166 0.118 0.049
83. 6 0.522 0.157 - 0.042

.22 10. 49

—
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Table 7. Concentration of K-40 and
K4O in volcanic ashes from
Mt. Sakurajima

Concentration

. Activit
e

(pCi/g)  (ppm)  (Wt%)

1 76.11.13 9.74 1.39 1.41
2 77. 6. 2 9.85 1.41 1.43
3 77. 7.31 9.74 1.39 1.41
4 78.10. 3 9.84 1.41 1.43
5 79. 9.21 11.50 1.65 1.67
6 79.11. 8 10.59 1.52 1.54
7 80. 4.26 12.06 1.73 1.75
8 80. 5. 2 9.43 1.35 1.37
9 80. 5.11 11.16 1.60 1.62
10 80. 8. 3 10.93 1.56 1.58
1 80. 8.20 10.41 1.49 1.51
12 80. 9. 9 10.57 1.51 1.53
13 81. 8.16 11.96 1.71 1.73
14 81, 9.15 12,02 1.72 1.74
15 82. 7.30 11.10 1.59 1.61
16 82. 8.24 11.91 1.70 1.73
17 83. 5.22 11.17 1.60 1.62
6. 1.50 1.52

18 83. 6.22 10.
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Fig. 12. Concentration of ,O in volcanic
ashes from Mt. Sakurajima.

Table 8. Variation of concentration of K,O in the volcanic ashes from

Mt. Sakurajima since 1914

Year K40 (wi%)
1914 (T 3) 1.81
1935 (S 10) 1.55
1946 (S 21) 1.10
1956 (S 31) 1.10
1976 (S 51) 1.41
1977 (S 52) 1.42
1978 (S 53) 1.43
1979 (S 54) 1.60
1980 (S 55) 1.56
1981 (S 56) 1.74
1982 (S 57) 1.67
1983 (S 58) 1

Concentration of

.57

Number of

Reference
samples
5 K. Yamaguchi!?
1 K. Yamaguchil®’
4 I. Kanno, M. Nagai
and S. Arimural?
1 S. Arikawal)
1 N\
2
1
2
6 Present work
2
2
2
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Summary

Since 1972, quite active development has been observed in the volcanic activity of Mt.
Sakurajima, with a remarkable increasing revealed in the number of eruption, frequency of
volcanic smoke and incidence of earthquake per year. Large amounts of volcanic ashes falling
from Mt. Sakurajima give severe damages on to the crops and forests in and around the
Sakurajima area.

It was with the application of the remote sensing technique that the effects of the falling
ashes on to the fields and forests were measured. We have been the members of the JAFSA
Project since 1977, which enabled us to avail the MSS data in which the volcanic activities of
Mt. Sakurajima were recorded. By making use of the MSS data fixed in August 1977, it was
possible for us to make clear analysis on the lava flowing patterns of Mt. Sakurajima with the
aid of newly devised color composite image (Ch. 7: B, Ch. 9: G, Ch. 11: R).

In order to make a quantitative research on the effects of the falling ashes, measuring
was carried out on the changes in spectral reflectance of leaves of trees and vegetables
covered with the volcanic ashes or of those which were not covered with them. These results
were availed in analyzing the MSS data in which the flow of volcanic smoke in Tarumizu area
was recorded in October 1977. Basing on the analyses made on the color composite image
obtained by applying the digital performance of CCT-counting ratios, (Ch. 3/Ch. 9, Ch. 5/Ch. 9
and Ch.7/Ch. 9) and on the corresponding grey maps, the distribution of the falling ashes in
the fields and forests in Tarumizu area can be clearly determined.

Besides these, the physical properties of the volcanic ashes were deemed to provide not a
few informations concerning the volcanic activity of Mt. Sakurajima. With the use of the
multichannel puls height analyzer with the pure Ge detector, natural radioactive nuclides in
the falling ashes were analyzed. It was ascertained that the most abundant nuclide was K—40,
and that of K—40 activities in the ashes were in the range from 9.4 to 12.0 pCi/g. It was also
noted that the content of K,O and the activity of K-40 were gradually increasing from year to
year, recently.



