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Statistical Analysis of Volcanic Smoke (Part 1)

Y. Tanaka

(Sefsrr:olagr'ml Section, J. M. A, )
Seismological Laboratory, M. R. 1.

Abstract

Volcanic smokes are observed sistematically by the meteorological observatories
or weather stations near the volcanoes, and observing subjects are colour, quantity,
height, etc. of them.

Auther investigated statistical analysis of observed volcanic smokes of the major
active volcanoes in Japan that are shown in Fig. 1 or Table 1.

The obtained results are as follows:

1) There are 3 expressions of quantity of volcanic smokes. In this paper, they
are shown by the letters @, S and ¢ that are connected with the equations (1), (2)
and (3). @ is rank of quantity of volcanic smoke by the Japan Meteorological Agency,
divided into 0 to 6 (Fig. 2), § is vertical section of dimentions of rising trace of
volcanic smoke, and ¢ is volume of rising volcanic smoke.

2) Seasonal variations of quantity of volcanic smokes, that are much in winter
and a little in summer, are found in the every volcano (Fig. 5).

3) Variations of quantity and height of volcanic smokes show active degree of
the volcanoes (Fig. 7,9). If put in order of active degree of the present volcanoes,
they can draw up from high rank to low rank as a following series.

Mihara—> Sakurajima—> Asama——>Aso—> Komagatake—> Meakan—3>Tarumae

——Showashinzan——>Nasu

4) Though height of volcanic smoke '(h) is not proportionate to guantity of volcanic
smoke (&), but relation between h and @ is connected with exponential curve as the
equation (10).

Ehil, [KREZOFERLS KO o Ik B

S LA (B SIEEOE, B 55X, fheboid) &

ERILDIT I HHREEE T, BHMCHA BHERZACEBHMT 2 L CtHs. @lllicizEL L
- THEED HIR B A T » TE T2 S 5. THERTCET vy bAALBRTE 7.

COFENE TXILOBEERN ) £ LR TuL50,

CCT, RMBMORR R R L T, BRZA

#* Received May 20, 1966
ORI, ASWETLETES

T OHDHFRC Tk B, fods, BV-%
ﬂ’i11956~65ﬁ503105¥.[’u']?) LOTH L. HDH

i



nternational From the ISC collection scanned by SISMOS

-_Seismological

" Centre

38 B K M W B2EZ2H

§ 2. WEQOERIBRUORE

BT o RS EA T2 £ B & % Table 1
s rof Fig. 1 ot ¥k, #@UEHBHAL
ZkilOF s X UnEoREE Fig. 2 ot s )T
»%.

Sls A LS a 0 B TE S HEPIE iF O T &
i, #v=Fx2) il kokas IOHTFHRY
oK (BESE) KD LDOTHS. LEXBD
W3 1955411 H DR THAE Lok BB TY
540T, =OERREUMNCEEEER S high -
t-. (Fig.2 o (DN SIBEH G [RGB H HHEFT R E %
YA A Y 9 FC, IHROEMOKE A L
KE, HlOpEER KA OLDTHS.
feds, o S CHEX R ORI 2L TDO AL
) ) :
KNI 6 T X A BN IO, [
(UOW EoBEAHEDRAS LOUXORLICH S
knoloTthHs [(Fig 20 (2)). CoOBEEME
Bl 1909EDAMTK CTER LIcL DT, £DHEL Y
WLIMRRIZ & » T, BEMEERS XDl
=SB OBATK O 24 UNHEY BT TV 5.

M DR A BT X DGR 11 O W
i, B B HOIEF - TV SR TH 5.
R LSk B ie . FILIE1944~455 2 A 1
LiciaMEEC, Wl—mErikfEez 2 L Tk
O, INEBIES ek BT, WCHAED YL T
% (Fig. 2 © (3) ]

Jbifg BB E oM I EO ABAACH LKA
DLDTHAH. COKGINIIMAED KRR T T
f2b DT, FEOEMEEZ OKRAADILTEL» B S
PoTHED, ThiGEms HRATE % (Fig
20 (4.

E R A BT & 34T O, [FIU
Otk 1750~1850 m {31 o FEAlLIEIC K25 5 A
HIIHBDE-TWHWA LD THD. FEKHHITIE
BEEREMETFONKILA L OmEEL TS, B

g

Fig. 1. Map showing the positions of the volcanoes
(mark A) and their observing stations (mark @),
used in this paper., Nos. 1~9 are the same ones
that are shown in table 1.

Table 1. Volecanoes and their visual observation stations used for the purpose in this paper.

I Distance & direction

No. '| Volcano | Observation station PR e ot
1 Meakan | Kushiro Local Meteorological Observatory 60km SE
2 Tarumae | Tomakomai Weather Station 20km SE
2 Showashinzan Muroran Local Meteorological Observatory 25km SE
4 Komagatake Mori Weather Station 9km NW
5 Nasu Shirakawa Weather Station 20km E
_ ; 9km SE (~1963)
6 Asama Karuizawa Weather Station { §km SSE (1964~)
7 Mihara Oshima Weather Station I S5km N
8 Aso Asosan Weather Station ] 1km W
ot (Kagoshima Local Meteorological Observatory | 10km W
/ Saburajios \Sakurajima Volcano Observatory l 5km W

ey

PREBLROBET (1 %) —/H 39

(1) Meakan as seen from Kushiro Local Meteorological Observatory

(2) Tarumae as seen from Tomakomai Weather Station

(3) Showashinzan as seen from Muroran Local Meteorological Observatory
(4) Komagatake as seen from Mori Weather Station

(5) Nasu as seen from Shirakawa Weather Station

(6) Asama as seen from Karuizawa Weather Station

(7) Mihara as seen from Oshima Weather Station

(8) Aso as seen from Asosan Weather Station

(9) Sakurajima as seen from Kagoshima Local Meteorological Observatory

Fig. 2. Amounts of volcanic smokes which are ranked by the letters 1 to 6.

TR 58T C ONSENE, B 5 EHARE
IR DR 7= 20T, WELEC OB 1
TWwWaA Lol % [Fig. 2 @ (5)].
EENUDOEEE L ITHA B2 5 B2 > T B L O
BRI BB L - 0 TH 5. RMERL
KADFHE Ikm Otz B - 7=2%, 196445 4 Aiz
KAOR 4K 8km DMz B A=, WiHiS 5
WA L ARENUTEO s L OB OREILE LA L
MCT#%% (Fig. 2 ® (6)).
FEREKNOEEIINRO=F A0 L 0TS
S, WUEZRE B2 B2 g Lz B 5.
LizdisT, MEoEX kO E 150m LIFois

ik, MR- Xz ¥LRTRA L (Fig. 2 ©
(M3.

PIERILOMEEI IR EHSE L KADLDTHS. Pl
IEERTEEE 1 kB a 6 1Lkm Lo Tuiouo
T, WMEADENEL BADE, ZOHIKIERIZ
WETZ AT (Fig. 2 © (8)).

RE O EEUEA OS5 TLE LD
T, [@kaofElokmoERE#H R %5 L OFH
KRDOPE Skm ORE; KB HER L4 D
TH5H. WA SRS L AR ROME X UIEED
RBEEAFRALTHS (Fig. 2 © (D).

S



emanonal From the ISC collection scanned by SISMOS

‘ﬁmww

40 BOE W WM OERB2E
: »HbE

§ 8 MEOK TSR ci log S=0.41Q+4. 14
Kl S LT 2EEOREE, KILTEE)D #anlcir log S=0.38Q-+4. 30
MAODESVWERLTWALOTHES. Tibb, PfngLTi  log S=0.40Q+3. 72
BRSO KILTE, AROKRERYERTE Lo EpiETIE log S=0.34Q+4.23
BA B BT TV B, 0L - OEBRED S &, HAGTX  log$=0.36Q+2.90 | .
BoORZ KL kIUF A% &ATKRESCREAOET T log $=0.34Q+4.73
b, AFRC, R L, B2 % =Rt log§=0.66Q+2.75
B HEBTB LD, Fi, WEOHL, # fIggITTiE log S=0.33Q+4.33
BTl T WL SO EPELTHLEDT, # it log S=0.35Q+4.34
Hchi--7Tit, BoMcsTaRABE2NS S (EE LT logS=0.40Q+3.28)

EEEAE LTV S,
2T, bhbhEBELHMT 50, &Kl
Tl B ThHS. Fig 20ARy v F44L
he, mSLi-SaonEErchth 0~6 D7
Pz i, AREE
MR O =X Rz BRI E Rz fels
n 1= THE

no 2=4 &
il aig
n o 4=% R
v B=tosR
o 6=FhdTHE

LLThA CORMERPEIRBECL > b D
I3, BECEOABEEOERLAY 9 FT, ThD
AR D%\ L O BIRK e BT LD 7 REh
AL, Ml o EA T Fig 2 HEL R

§4. mES

B B7--C, WL, RO b (i
B EEOEIL IV O T, SFEYDIES D (EEED
WEWER) MB 2ikbd. £2T, Fig.2
O o> TG W B & WERERE AR & 28 & A TR BRI
HEMEBRH L TR,

Fig. 2 o 4Rz O\ T, BOER 9’5:7'7—-
£ =2 —Cll - HEREY, A7 9 FOMRTHIEL
TEBEOFER SICRET 5. S L ARERTE QL
T 5 LBt
CHbhEhaZ edbhot. &XUZ20T (1)

Ko SEQLARALT a & B HR/IAFEETR
—

Licd, Ftr, thbOMFERL Fig. 3 0&kD
Th5. (2) kEr4L Fig 3t X 57T, HXIUD
MR e 5 S LT E .

10’
1000

3

i 1 ;/} -/'/ 114

-
H‘Eﬁ,
‘-:.,j*i

‘*\}?ﬁ,‘lm
Bt
%.r

N
e

10

e

]

===
S, 4

./ ) q

(3]

Fig. 3. Relation between @ and S. @ is the clas-
sified quantity of volcanic smoke. S is ver-
tical section of dimentions of volcanic smoke.
Scale of @ is classified into 6 for every volcano,
and a graduation corresponds to one classified
quantity of @ Mark @ is measurable value
and mark () is estimate value.
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Fig. 4. Vertical section of dimensions of voleanic
smoke. Rising trace of volcanic smoke is re-
sembled to fan-shape. A dotted enclosure is an
‘example of a trace of rising volcanic smoke at
the volcano Sakurajima.
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Table 2. Quantity of volcanic smoke, ranked 0 to 6 Showashinzan
& ; : - Sy 77 |\ DR — o i — — -
: explosion ( ): value except for explosion smoke < 1956 ‘ 57 158 59 60 61 69 63 | 64 65 Total | Mean
Meakan Month™, RS |
Yesr| | 3 : — i Jan. ‘ "R 4 3 3 i) f 2 0 3 21 | 2.7
=it 1 3 . ’ ) ’ ) ' . 1 M
G 956 57 58 59 60 61 62 63 64 65 | Total ean Tl ‘ . ) 3 - i 5 1 - %4 a4
Jan. s - 3 2 3 2 1 4 3 — 18 2.6 Mar. 5 | W 2 3 3 2 2 2 3 30 3.0
mepd | T T~ £ 2 ¢ ; : E 2 ¢ o 2:1 ASe. 3 3 2 3 2 2 0 | 1 2 | 19 1.9
Mar. Al 3 2 2 1 1 2 2 I T 1.8
Apr. it = 2 2 2 1 1 1 ATy | 2 13 1.6 May 2 2 1 1 2 0 0 0 1 1 10 1.0
May = — 2 2 2 2 1 1 £ 2 12 157 Ton: 5 4 2 2 0 0 2 0 1 2 18 1.8
2 ) i , 1 T s g e ! . 8 ) Jul. 2 3 2 2 1 2 0 3 1 1 17 1.7
Jul. 2 1 1 1 St _ — — 3 T 1.0
Aug. e 3 2 62 2 2 vy 1 1 1 18 [2.3(L.7) Aug. 4 2 0 0 0 0 0 0 0 0 5 0.5
Sep. = 2 2 2 2 1 3 2 3 2 19 2.1 Sep. 2 2 0 5 1 0 2 1 0 1 14 1.4
kel . 4 . ¢ : B & 3 2 <4 el Oct. 4 3 A s 1 1 2 2 3 4 28 2.8
Nov. 3 3 3 3 3 3 2 2 3 25 2.8 |
Dec. i 3 3 2 3 3 3 3 2 3 25 2.8 Nov. 5 5 2 3 4 4 3 3 3 1 33 3.3
2.5 Dec. 5 3 2 3 1 3 2 3 3 2 30 3.0
Total | — 16 27 29 25 21 18 21 21 20 198 | 5470 . =
Total | 46 41 27 32 24 23 15 19 16 22 265 26.5
Mean | — 2.7 | 23 é-‘l‘) sl g (1T aier | aa Wy | ez P18y | 2.2 ' | ATENY
Mean | 3.8 3.4 2.3 2.7 2.0 2.0 1.3 1.6 1.8 1.8 | 22.1 2.2
Tarumae Komagatake
< Year TQYE’:}' ! ; . ; : ___. ; . -

\ 1956 '57 '58 '59 *60 61 '62 *63 '64 '65 | Total A Mean ~_ | 1956 57 58 59 60 61 62 63 64 65 | Total | Mean
Month z Month Fded il
Jan. 5 6 3 3 3 4 4 4 3 3 38 3.8 Jan. | 2 2 3 2 2 2 2 2 1 1 19 1.9
Feb. 3 4 4 2 3 3 5 3 3 2 32 3.9 Feb. 2 3 2 1 1 2 2 1 1 16 1.6
Mar. 5 4 4 3 3 3 4 2 2 4 34 3.4 Mar. 3 1 2 2 2 2 2 2 1 0 17 1.7

|
Apr. 5 5 3 2 3 2 3 1 2 5 28 2.8 Apr. | 1 1 2 = 1 0 1 0 8 0.9
|
May 4 1 4 3 3 3 2 2 9 2 26 2.6 May 3 1|0 1 1 1 — 1 0 0 8 0.9
Jun. 5 4 4 3 3 2 3 2 2 1 29 2.9 Jun. < A RS 2 1 2 1 0 0 0 13 1.3
Jul. 1 4 4 3 3 2 2 2 2 2 25 2.5 Jul 1 2 1 2 1 2 0 0 0 0 9 0.9
Aug. 6 1 3 2 3 2 2 2 2 1 24 2.4 Aug. 1 e A 1 1 1 1 1 0 0 12 1.2
|
Sep. 6 4 4 3 4 4 3 2 3 3 36 3.6 Sep. 2 =l i 2 1 2 1 1 0 0 12 1.2
Oct. 4 3 3 4 3 5 4 4 2 3 35 3.5 Oct. 2 2 Z. 1| e 1 1 1 1 0 0 12 1.2
Nov. 5 4 3 4 i 6 3 3 3 3 37 3.70 . Nov. 2 2 A 2 2 2 1 0 0 15 1.5
Dec. 5 3 2 3 3 5 3 3 2 R 3.2 Dec. — 2 2 \ 2 2 2 2 1 1 1 15 1.7
- %
Total | 54 43 41 35 37 41 38 30 28 29 ! 376 37.6 Total 25 | 21 20 I 20 17 19 15 11 5 3 156 15.6
J ———— e e—— —
Mean | 4.5 3.6 3.4 2.9 3.1 3.4 3.2 2.5 2.3 2.4 ‘ 31.3 21 Mean = 2.3 = 1.8 1.7 ‘ 1.7 1.4 1.7 1.4 0.9 0.4 0.3 | 13.0 1.3
L o
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Nasu Miharayama

BT e Ta e o e e d T e e e

Month,| 1956_‘___ i ‘ i ’ = Fuiely | e | 5 o o | ooy f . UL K5 e e, R ‘ 63 _-64 65 ‘ Total | Mean
Jan. | 3 3 s 3 5 g <5 i T ¥ a0 - Hane- T 8 1 5 54| 5 6 6 | 6 6a| 6a| 5 | 5.4
Feb. 3 2 2 | 3 5 6 5 4 4 | 3 | 37 3.7 Feb. 5 3 5 N s 6 5a| 6 5 6 | 51 5.1
Mar. 3 3 3 3 ol B 4 4 4 i e i) 2 3.7 Mar. 5 3 4 6 5 54| 6a : 6a| 6a| 64 ‘ 52 5.2
Apr. 3 3 3 3 el 4 & 3 4 3 35 3i5 Apr. — 4 3 6 5 54 6a 4 6 a 6 45 5.0
May 2 2 3 1 3 3 3 5 5 3 30 3.0 May | — 4 5 6 5 44| 6a I 6a|l 5 6 | W 5.2
Jun. 2 gl +2 2 3 3 4 3 2 4 28 2.8 i | 5 4 5 6 P I e ; s nll=ti : s
Jul. 1 0 2 0 1 3 = = 3 9 Il g2 1.5 Jul. ‘ 4 4 5 6 6a| 4a| 6a| B 6a| 4 5 | 5.0
Aug. | 2 il . 2 g glas e g [rus Jaam Avg| % 5 5 6 6a| 5 5a| '8 6 5.4 [[Whca ol sty
Sep. 2 T 3 4 | 4 4 4 2 4 29 2.9 Sep. 5 64| 5 6 6 6 54| 5 4 6 54 5.4
Oct. 3 2 | 3 3 5 | s 6 4 4 4 37 3.9 T 6 5 54 5a | 5a| 5 | B 4 6 51 | 5.1
Nov. 3 4 4 4 3 | 4 5 720 g 41 4.1 Nov. 3 6 5 6 A 6 64| 6 6 6 6 | 56 5.6
Dec. | 3 3 3 5 5 | 5 5 A AR TRe T e Bee. | 4 5 g ulbaaslakis 6a| 6 6 6 64 : 57 | 5.7
Total | 30 28 31 30 38 | @ 50 41 | 41 46 | 382 | 38.2 Total | 44 54 58 69 66 63 67 63 66 69 619 | 619
Mean | 2.5 | 23 | 256 | 25 | 35 ‘ 39| ws | sa| 3% | B8 .| 3.8 | 3.2 Mean i 4.4 ' 5 | 48 | 58 | 55 | 53 | 56 53 | 65 | 5.8 g;_-g | 5.2

Asama P ; Aso "

\Ym| 1956 | '57 '58 '59 60 ‘ 61 62 63 64 65 | fotal' | Mean _\Yfm‘ 1956 | 57 '58 [ '59° | 6D 61 62 63 64 '65 | Total | Mean

Month | L L F= S B | - Month . | | Huln |_ 1
Jan. 5 3 3 6 : 3 v 5 3 3 3 37 |37 Jan. | 4a| 4 I ZUR ISR S TR [T 5 | 3 3 3 | 38 | 3.8
Feb. 5 3 3 oS 8 5 4 2 5 39 "3.8 Feb. R B da| 4a| 4 tail L 3 4 | 3 3.7
Mar. | 3 3 5 ga| w4 | '2 4 4 4 5 | 39 [3.98.8) o o S IR [ P PR ) R 3 ehl e | s
Apr. 5 3 4 A TR 5 4 2 | 4 40 | 4.0(3.8) Apr. “ogy IN" 3 44| 44| 44 | YR I e | oare| s
May 5 3 4 64 3 | 4 5 3 3 : 6a | 42 [4.2(3.8) May 3 i 3 3 4 D [ 170 LB 4 3 4 33 3.3
Jun, 5 3 4 eal| 13 4 2 3 g | i3 37 |3.73.4) Jun. 3 4 3 il l 34 3 3 | 3 3 4 31 3.1
Jul. 3 3 4 6a| 3 3 5 2 3 | 5 37 |3.73.4) Jul. 4 3 3 3 gl e A T b e T | 3 a1 3.1
Aug. 3 2 5 54| 4 64 3 3 5 ‘ 5 | 41 [4.13.8) . O - A 4 5 Sl 2 3 ! 2 28 2.8
Sep. 4 4 5 3 3 6A 4 | ~3 6 4 42 [4.2(4.0) Sep. 4 doll S 3 3a 3 2 3 3 32 3.2
Oct. 3 3 6al 4 4 64 £ &8 5 ‘ 4 42 | 4.2(3.8) Oct. 1 4 4 54 ! 4 ‘ 3a 4 3 2 3 4 36 3.6
Nov. 4 4 6 a | 3 3 6a 3 nl Bz 6 ‘ 3 40 4.0(3.5) Nov. J 4 4 54 4a ‘ 4 54 & ek 3 54/ 40 4.0
Dec. 5 4 64 5 4 b A e 15 S| s Dec. 4 5A| 4a | da| 4 : 5a| 3 3 3 | 4a i 39 3.9
Towl | %0 | 8 | 3 | 5B | 4 | & | 8 | % | 4 i g | o) g0 G L R | | 4 | 3 | 3 | 3 | 4 | e |
Mean. | ke | B | 40 | okl | Il 2R | dwo | e | Bl ‘ - [ R Mean | 3.8 ' 38| 4e | me | ves | 4o |55 | 2k ‘ 3.0 |37 | 354 | 35

(4.1) ‘ 4.2) | (3.5) (4.2) (3.8) . [ | . |
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Sakurajima

~Year| - . T, -

Mo_r:t;{" 1956 57 '58 ‘ '59 ‘ '60 ‘ '61 '62 ! '63 ‘ 64! | 165 Total | Mean
Jan. | 6a| sal 6a| 6a] ea] sa| 4al 3 [ ea| 4af = 5.1
Feb. 62 64 4 62 6a| 5a 3 54 64 3 50 5.0
Mar. 64 54 6 A 2 6 A 6 A 44 44 44 44 47 4.7
Apr. N 2 6a 1 6 & 1A 5A 4A 4 54 43 4.3
May 64 2 54 1 64 54 54 64 64 4a 46 4.6
Jun. 5A 54 64 1 6a 64 54 54 6a 3 48 4.8
Jul. — 44 44 6 4 6 2 54 54 54 5a 3 43 4.8
Aug. 54 64 54 3 1 54 5A 54 5a 54 45 4.5
Sep. 64 3 54 6 4 6 A 54 6 6 4 64 54| 54 5.4
Oct. 6.a 3 6a 6 4 64 5A 4.4 6 A 44 54 51 5.1
Nov. 64 64 6 A 6a 6 4 54 4A 54 64 3a 53 5.3
Dec. 64 2 6 A 64 4a 5a Ba N 64 24 49 4.9
Total 64 49 65 50 65 61 56 60 64 46 580 5.8
Mean 5.8 4.1 5.4 4.2 5.4 5:1 4.7 5.0 | 5.3 3.8 ! 48.3 4.8
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DS X e » 7oz, Table 2 orzix
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Fig. 5. Variations of monthly mean quantity of
volcanic smoke.
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Variations of monthly mean value of

Meteorological essential at the above mentioned
meteorological observatories.

Table 3. Maximum and minimum quantity of volcanic smoke.

B Esiclbimcics. Ticbh, RS0
TEMEEHOQ % (2) X ik Fig. 3 txht
hoSICHEE L T&MEEMo ka5 & Table
3®E5icikbh, WTHOKIL Tk, HEO#E
BT S T E LA TIciesTLED
DTH5. 1272L, BMUZT RO RSP
L,

Zdlr e LRSSV Bicix®, 7 HIC
M R 0T, FEELOIRE 4Q (XX TH
bt LN TES.
@max. —@min.

G P08

4Q=

2T, THRHhRIREATENTE, t HEED
Bfichs. Hkilimont, AZLDAQ #:RD
AL Table 4 ®x5icles. fck, HEOGSIT
SWLWTOERZ(IL, FEXHECSLTETEDLR
L030, FofiokiUTitd E D FEE Tl

Maximum value is

found in winter, and minimum is in summer.

Volcano | Q max Q min. ! &T&f_ﬁ,} i (sxT{;?r;ﬂ} | S max./S min. P
Meakan 2.8 1.3 , 20 &4 10: 2
Tarumae 3.8 2.4 I 52 16 1023
Showashinzan 3.4 : fra | 12 1.6 10311
Komagatake 1.9 0.9 7.9 3.0 | 10: 4
Nasu 4.3 2.2 2.9 0.5 102
Asama 4.1 3.4 130 80 10:6
Mihara | 527 4.9 300 100 10:3
Aso | 4.1 2.8 48 18 . 10: 4
Sakurajima 5.4 4.3 180 : 74 . 10: 4

Table 4. Correctional value (4Q) of quantity of volcanic smoke.

l\;ﬁi’?f | Meakan | Tarumae 35;1121‘:::1 K:’;‘;{fa' Nasu || Asama | Mihara Aso Sajl;_:;;a-

Jan. ‘ —0.75 —0.70 —1.10 —0.50 —1.05 —0.35 —0.40 —0.65 —0.55
Feb. Dec. —0.65 —0.61 —0.96 —0.44 —0.91 —0.30 ‘ —0.35 —0.57 —0.48
Mar. Nov. | —0.38 | —0.35 | —0.55 | —0.25 | —0.53 | —0.18 | —0.20 | —0.33 | —0.28
Apr.  Oct. +0 +0 +0 +0 +0 +0 | *0 +0 +0
May  Sep. ‘ 4+0.38 | 40.35 | +0.55 | 40.25 | +0.53 | .40.18 | -+0:20 | +0.33 | +0.28
Jun, Aug. +0.65 -+0.61 +0.96 +0.44 +0.91 +0.30 +0.35 +0.57 +0.48

Jul. | +0.75 +0.70 +1.10 | +0.50 +1.05 +035f +0.40 +0.65 +0.55

—lg =
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Fig. 7. Variations of quantity of volcanic smoke,
mark A is explosion.
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Table 5. Mean quantity of volcanic smoke.

Volcano | Q(mean) | .S(x10tm?2) ] g (% 108m?)
Meakan [FTaE 11 | 22
Tarumae [ o 3.0 l 12
Showashinzan | 2.2 ] 4.0 l 4.7
Komagatake | 1.3 5.0 26
Nasu 3.2 | 1 | 0.7
Asama 4.0 120 598
Mihara 9.2 | 140 1213
Aso 3.5 30 120
Sakurajima a8 | 110 683
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LT logh=0.199Q4-2. 29
EFELciE  log h=0.20Q+2. 09
BIVE TR log h=0.17Q+2.26
HaETiz  logh=0.18Q+1.68 }---:--(10)
ERlTi: logh=0.17Q+2. 75
=EiTlx log h=0.33Q+2. 25
fEgilciz logh=0.17Q+2.31
BET log h=0.18Q+2. 40
ET5B.
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O [ AR 7 HE SRV ZE8h L 7o P 9,
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Table 6. Relation between h (height of volcanic

smoke) and @ (quantity of volcanic smoke)

at Sakurajima.

h
Q . - ~ - -
Observed mean valuei Calculated value

ar 1 0m 250 m

e — 370

2 400 560

-l 800 830

4 1400 - 1250

3 | 2000 1880

6 : 2500 2810

e=yan—
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Fig. 8 Variations of height (m) and quantity (Q)
of volcanic smokes at the volcano Tarumae.
‘Mark () is mean value for every year.
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