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Kouji Furue

,Yukihiro KammMura and Yosio Uracawa

,%

T

RS 13 U i LRI VT T BRI U
o k“AH( ﬂmKHbmlﬁm,$u@%Mbb
2TV B H LI O ITEA I 2 5 O IE 3T i

EPSDLEDIEENRT VWA,
KIE 84

(1914) Di%EYE Tl H10km, FEL 8 km?
- WETH 78, ZOEHICE- Tid
A S RaUN =0l o0 B RN SR AN
WWNm(m%)rwmmx{bBM@MA@“/
TEBOWH AR L, MR EE & A RE O 8
Q%Mméﬁétkam&ﬁmm#nata%@%u
HAFI234E (1948) & IAFIZSIE (1950) (ZHGGHLITE AT T
INHEROMEA K, F ol ﬂu9¢ (1954) {23558 % WS
B & 47 - FRREE CAOLITERTN S JUIR A E » 2 IREE Al ¢
RV

FARISOTE (1955) 10H 13 B M F LA LT CRBEE L5
AL, MEHZS . 000mDE X ICEL, AT I
Ti“&b_oLJDA@»ééﬂ IRBONEDIT Z hE
TEE L GEIEICA D, WARI34E (1959) ~HH
36%E (1961) | Ltovha SO &
mwmm<mm)mm~m%u¢5#umztﬁ,ww
4TI (1972) L OWUTERILL, 10&RGEER ST
G AR TH S,

B1R BREBROHS

(J lemj

FISSEEITIEI0ML (248,000M4) 12F TILF L 2o 2D &
USRI 4 DR I T L, B
KT ARBOBAMLL T x T 5,

FoR BBEICHU 2 FHYEBERENEOHY (T
ﬁ{3§‘\\\\\\\\\\\?52k 43 | 46 | 47 | 50 | 52 | 55 | 57
— M

305 | 566 | 357 | 220 | 357 | 248 | 265

it
T3

‘}1 r]"(&tmy J)

il BN o

e () | 225 | 236 | 343 674 | 781 | 797 | 787
T 15 (P

R FT ) L PRI 4 1 116 | 8 | 81 | 90 | 88

SR HA30 | IE3T 1732 HA33 11134 | 11435 17 36 12237 11438 1739

[l 61116 | 57| 831109 |414|196] 89 136 88

A1 |40 |1 I 1143 I |25 ias | a7 I e

]”W( 29| 44 1127 | 371 221 19| 10|108|144 | 362

SRR IES0| W51 |I952 | IE53 | 1454 | 1855 56| W57 | 1458 [!’”)9

%4 | 199 | 176 | 223 | 231 | 149 | 277 | 233 | 233 | 413 | 332

UL G TilT AT (96)

%‘i%l"f@ - MO O A SRR R

D5 6, BIHIASHE (1968) 1212447 (305,00001] )  WAHI464E
<wm)‘tw/b%owu>maz shzA, kil

PGS & - 22 HERI47 5 (1972) 121321657 (305, 0001 ).

RS AL BV 2 23S, Al & ki A
LEkoTwbdeEZLND, JUT ADTE LS
RFLR O LR, KA 7~y{t/<;5, @m1t
KE, TEIURE, B KEHETHE, Z0H LR
{bhndt, BRI, 7 v (RE, MARESEI R
T, TREDHTAFBIEDCEELY L 5T EEhTw
A
FE L, KA RGO ERS AL O 7 DR
WERESL 22 HME U, K554 (1980) 3 A
SHARN61HE (1986) 3 H ¥ THUBIND XILA A D FEREH
BEIT-o/. 22126 » EOWERBE I OVWTRET %,

[ . REFERCAEX
1. AEARE
?V‘{tmu‘tl A E S 5, BRBTIRITR U

VRTICERE L 2 WRITOMBHASRE IO L B0 T
‘l( TR A H O P 4~ B koD ICAIRT L, BEES
FEPRA0M, BA80m Th B, £2TVh U AHET
2 My O TN B X v BRBUHER N ADE
Z@ZMNWMkmwmbwk‘ﬁﬂw
, WEE L R R L 7,

BAEEEL 7.
DA 2y —oiEL
/( 1] uJHJ ,tL l‘ ’k 2 Mwm ERS

2. MEE
DU Y A DRSO, Ml B GRH 728 (3



(24] B B R R BRI I 22

TEERE) BRI T LR & o TR A A
ZHIE L 72

Ja e R O R R BLAISE S PR-350TC A Bl ¢
WE L 72

TR L RS R N T A S T AR RAIL -
A /\bé&m#t&m /7\}] IR F T
— VUL, 1y HE uf% BEBEILL, B
Vo NERFBETHERL f;o

7o FRBOERFA A1 30% A ) 9 LT

LAiie 1 AR Sg R XL

BFEIZ L D T L

PRI
1

AP Km)

%1 K H R BEAE

S

CEE H158 (1987)

BOHEENZH 2, HEOKREOEXIER TIE, SEO&
mmm@777m¢mwﬁmwu\@%&%%#3mm
e S DBBO LRI, BT 5 whRTnaY
DEY, BBEHOMIE ZBET ABRT OB
& D — AR U 2SI, AR & KL 2
BB S T, v OBBOREIRL L LI1L
TR BB ahi, 7, BRIZIOUT AN, #
BERSh2288—20RKE L THEIhE,

P
0.030 1~

0,020 4.

0.010 /\

i
H
55 56 57 58 59 604

FIE —EBMEHREFYREEL

ﬁﬁ&ﬁ%%fﬁaLfTWﬁU%m &5 7 vtk
,}F\%y ﬁn'ftﬂ(i&()‘ ...... BALSNEIZ & 5 T 1[:1% §O3)

WEMED 6 r EHOBHDMELREF4RIT D
Foo STEDKUFT AL L HEAKE L 2 ~ 3HOEH
%4 % %EJ\LH?J Z@,Qi Egﬁ B I\<‘ , C 0 mg/100ch/day

126/ Y0 ch/day

B2 MARCWRERAK

I. AERRRUER

B3 5-1, 2P UMM O 6 s IO K H DX
HIm AR 2R L T2

B 3 B TRE ORI OO HLEIBE OB AR L 72, BT
IRTCIESTIE &, B TIIS6HE 2 ¥ — 7 10 L TE P
PR 2 »H»2 5, Larl, Zhid, ekl
EHOBEBLARThIT Tl A<, H1RIRLALD
2, KIEBD-—-SOE R E B BB, &L AR

MRS 0s) | BEAA L (CO ) | 7 oEL 40 (F)
LS S ISP B R OOV O
il
. 0.00 (.02 0.01 0.02 0.2 0.1
i § 5 § § § {
i)
U; 4.73 1.62 0.99 0.77 11.3 5.2
\;7_
1y 0.78 0.24 0.21 0.07 3.1 1.3
i

B U7 FaMAME KT 3 & BFHE, SEHE T3
DRI A & BICBHOR 3FHOMEM AR /o0
3HONUF ADREREH» S, EMHMOEAD €
VibE & DE 3 RIORL 7, BFH T, CL/S05130.00
~1.91 (F0.63) ¢, 21 ~ 3, 1058252 &
b oA, IEIE0 . 40~0. 60D THEL Tl £ 72F
/S0a13, 0.00~0.13 (F150.03) ¢, BESMEN0.13%
Br< &, 1IF0.01~0. 03D TREL T/, BHTIH,
CO7S0,4130.00~3.32 (FF#0.96) T, 1.0 2 3 &l



- B =EI

MEXLA ABTOEE

% 3 :5,'%'" i g%ﬁﬂﬂ}ﬁ%”‘ Ed Ay . S04 .C1 mg/100em’ /day
3 11/100em® /day
Wl gk ker/nt
gy P 3
A SH) EW(J?E%‘J,[I)!J <o 1 ” RENPI ¢ it ® )
B - 02 {ppm 303 Cc1 : I . e HC 1 HE  [Bbit/SO,
S Y Cl1/80s | F/S04 (ppm ) (ppb)
3 0.04 0.00 0.00
4 0.48 3.13 6.52
e 5 0.82 3.87 4.72
8 0.00 0.32
7 0.09 0.00 0.00
8 0.004 0.09 3.39 37.67
i 9} 0.025 0.16 1.81 11.381
10} 0.026 0.32 0.66 2.06
11} (.025 0.81 0.04 1.4 0.11 0.12 0.01 0.003 0.18 0.13
12) 0.002 0.08 0.03 0.3 0.00 0.77 0.02 0.002 0.03 0.00
1} 0.003 0.00 0.02 1.5 0.03
2} 0.004 0.16 0.03 0.5 0.02 0.47 0.01 0,002 0.05 0.15
3) 0.023 0.14 0.02 0.15
56 4] 0.006 0.23 0.03 1.2 0.01 0.28 0.02 0.002 0.13 0.05
” 571 0.013 0.16 0.03 4.5 0.02 0.44 0.12 0.006 1.55 0.14
69 0.008 0.538 0.02 1.0 1.10 0.06 0.01 0.001 0.06 1.90
77 0.02C 0.53 0.15 3.6 0.73 0.58 0.03 0.013 0.61 1.26
4 8/ 0.031 0.57 0.21 2.7 4.76 0.86 0.02 0.027 0.62 8.35
9K 0.061 1,04 0.40 3.1 4,18 0.88 0.01 0.054 0.77 4.02
104 0.090 2.72 1.51 0.56
11 0.029 0.94 0.11 3.8 1.08 0.27 0.02 0.008 0.50 1.15
121 (.003 0.21 0.01 0.9 1.09 0.10 0.02 0.000 0.05 4.76
tH 0.003 0.46 7.4 0.23
27 0.037 1.82 0.01 0.6 0.03 0.01 0.00 0.000 0.05 0.04
3H 0.030 1.09 0.11 4.4 2.92 0.23 0.02 0.007 0.51 2.68
57 4 /] 0.038 1.63 0.36 5.8 2.43 0.51 0.02 0.019 0.57 1.53
v 51 0.010 0.19 0.04 2.5 0.21 0.48 0.06 0.005 0.55 1.11
671 0.043 2.46 0.58 0.9 5.30 0.54 0.00 0.023 0.07 2.15
77 0.081 2.45 0.38 8.0 1.16 0.36 0.01 0.029 1.11 0.47
i 8] 0.029 0.70 1,17 1.67
9] 0.047 1.56 0.15 0.10
10)4 0.062 1.54 0.21 3.7 1.90 0.31 0.01 0.016 0.53 1.23
11H 0.007 0.29 0.10 2.2 0.18 0.79 0.03 0.006 0.22 0.62
12H 0.005 0.20 0.06 0.6 0.77 0.69 0.01 0.003 0.06 3.85
1H 0.004 0.02 0.2 0.43 0.04 0.018 0.17 21.50
58 2{? 0.13 0.08 0.9 0.41 1.02 0,02 2.28
: 34 0.032 1.35 0.39 7.1 1.87 0.66 0.02 0.021 0.71 1.39
58 @H 0.011 0.35 0.05 1.5 0.75 0.32 0.02 0.003 0.19 2. 11
e 0.019 0.74 0.18 3.5 6.19 0.56 0.02 0.011 0.33 8.36
611 1.44 0.27 4.8 1.72 0.43 0.01 1.19
7H 0.018 0.33 0.17 1.5 8.99 1.18 0.02 0.021 0.34 27.24
i 8 H 0.036 1.44 0.43 10.3 3.46 0.68 0.03 0.025 1.08 2.40
9H 0.007 0.27 0.09 1.4 0.00 0.76 0.02 0.005 0.15 0.00
101 0.021 1.12 0.28 10.3 0.80 0.57 0.04 0.012 0.81 0.71
114 0.014 0.23 0.06 0.8. (.45 0.60 0.01 0.008 0.21 1.96
1271 0.003 0.03 0.04 0.2 0.15 1.15 0.01 0.003 0.03 1.88
1] 0.013 0.44 0.07 0.7 0.36 0.36 0.01 0.005 0.09 0.82
2 0.006 0.12 0.10 0.6 1.24 1.91 0.02 0.011 0.13 10.33
39 (.008 0.24 0.05 0.6 0.23 0.48 0.01 0.004 0.08 1.17
59 4 0.044 2.47 0.62 1.8 0.60 0.57 0.00 0.025 0.13 0.24
w5 0.023 2.14 (.56 1.5 2.69 0.60 0.00 0.017 (.08 1.26
6/ (G.025 1.35 0.19 3.3 1.97 0.32 0.01 0.008 0.26 1.46
7] 0.003 0.40 0.09 2.9 0.47 0.52 0.03 0.004 0.24 1.18
w 8) 0.016 | 0.75 0.25 0.33
g 0.019 1.07 0.32 6.7 0.66 0.68 0.03 0.013 0.50 0.62
10} 0.050 4.73 0.99 11.3 0.36 0.48 0.01 0.0241 0.50 0.08
11 0.017 0.69 0.03 3.3 0.720 0.27 0.02 0.0035 0.34 0.29
121 0.007 0.33 0.05 2.9 0,35 0.42 0.04 0.003 0.26 1.06
17 0.002 0.08 0.02 0.15 0.76 0.002 2.50
2} 0.004 0.36 0.08 0.22 0.51 0.002 0.61
3 H 0.019 1.15 0.17 3.78 0.34 0.005 3.29
80 4} 0.006 0.31 0.13 25.38 1.33 0.008 82.52
571 0.015 1.03 0.52 0.30 0.92 0.015 0.23
61 0.029 2.00 0.55 2.09 0.63 0.018 1.05
7 0.015 0.90 0.55 6.10 1.40 0.021 6.78
g 81 ] 0.044 | 271 19.24 7.10
LBE 0.17 0.92 5.41
104 6.91 1.45 1.59
1171 0.011 0.15 0.10 0.67
121 0.004 0.09 0.30 3.33
S 0.024 0.78 0.21 3.1 1.93 0.63 0.02 0.011 0.37 4,50
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SEHa A - - /a HC1 HE
C1/80; | F/S0, (ppm ) (ppb)
34 0.016 0.47 0.05 1.4 0.22 0.01 0.004 0.20 0.00
4} 0.013 0.76 0.03 0.8 2.52 0.08 0.00 0.001 0.06 3.32
55 5} 0.035 0.32 0.05 1.0 3.11 0.36 0.01 0.013 0.46 9.72
6} 0.051 1.31 0.09 3.6 2.77 G.16 0.01 0.008 0.59 2.11
71 0.004 1.62 0,12 5.2 8.17 0.17 0.01 0.001 0.05 5.04
8 H 0.002 0.38 0.07 2.6 5.13 0.42 0.03 0.001 0.06 14.25
4 91 0.001 0.04 1.22 30.50
10} 0.000 0.33 0.53 1.61
11} 0.005 0.14 0.02 0.3 0.17 0.25 0.01 0.001 0.05 1.21
124 0.007 0.13 0.02 0.4 0.37 0.39 0.01 0.003 0.09 2.85
1} 0.006 0.17 0.03 0.7 0.68 0.35 0.02 0.002 0.10 4.00
2 H 0.013 0.22 0.04 1.4 0.50 0.45 0.03 0.006 0.35 2.27
3} 0.011 0.14 0.07 3.1 0.33 1,19 0.09 0.013 1.03 2.36
56 4} 0.017 0.23 0.05 1.6 0.11 0.45 0.03 0.008 0.50 0.49
5) 0.020 0.16 0.02 1.4 0.03 0.34 0.04 0.007 0.74 0.19
6} 0,032 0.58 0.14 3.8 1.66 0.56 0.03 0.018 0.83 2.86
7} 0.032 0.36 0.06 2.3 1.91 0.39 0.03 0.012 0.85 5.31
i 8} 0.022 0.12 G.06 1.7 0.72 1.20 0.06 0.026 1.31 5.97
' 91 0.016 0.08 0.03 0.9 1.46 1.15 (.06 0.018 1.01 24,40
103 0.010 0.07 0.02 0.7 0.88 0.59 0.04 0.006 0,42 12.59
11} 0.005 0.03 0.03 0.9 2.88 2.52 0.13 0.013 0.63 85.83
121 0.005 0.16 3.02 0.6 1.67 G.41 4.03 0.002 0.13 16.72
1) 0.004 0.09 0.02 0.5 2.58 0.51 0.02 0.002 0.09 28,67
2} 0.008 0.10 0.02 0.6 1.64 0.45 0.03 0.003 0.15 16,40
3} 0.010 0.11 0.05 1.0 6.70 1.04 0.04 0.010 0.33 60.91
57 4} 0.011 0.19 0.03 0.8 1.32 0.36 0.02 0.004 0.19 6.95
‘ 5} 0.024 0.20 0.02 1.1 4,21 0.23 0.02 0.005 0.55 21.05
6} 0.018 0.31 0.06 0.6 3.49 0.44 0.01 0.008 0.15 11.26
71 0.050 0.72 0.29 1.7 1.13 0.92 0.01 0.046 0.50 1,57
i 8 1 0.017 0.27 6.38 23.63
9} 0.012 0.13 0.47 3.62
10} 0.011 0.05 0.03 0.3 0.92 1.37 0.03 0.015 0.28 18.40
11} 0.004 0.04 0.03 0.3 0.55 1.72 0.03 0.007 0.13 13.75
124 0.004 0.05 0.03 0.3 2.86 1.37 0.03 0.005 0.10 57.20
1) 0.003 0.02 0.02 0.1 2.28 2.29 0.02 0.007 0.06 114,00
2} 0.007 0.13 0.04 0.4 5.51 Q.70 0.01 0.005 0.09 42.38
3) 0.008 0.12 0.03 0.5 2.48 0.57 0.02 0.003 0.11 20.67
58 471 0.013 0.16 0.04 0.6 2.85 0.57 G.02 0.007 0.21 17.81
: 5] 0.12 0.05 0.6 10,76 0.95 0.02 89.67
6/ 0.47 0.08 2.0 2.45 0.39 0.02 5.21
7 0.036 0.61 0.21 2.3 6.42 0.79 0.02 0.028 0.57 10.52
t 8} 0.016 0.08 0.08 1.1 4.21 2.29 0.06 0.037 0.93 52.63
9} 0.019 0.31 0.09 2.3 1.25 0.66 0.03 0.013 0.59 4.03
10} 0.010 0.10 0,04 0.5 24.69 0.92 0.02 0.009 0.21 246.90
11) 0.11 0.05 0.5 5.83 1.04 0.02 53.00
127} 0.003 0.09 0.04 0.3 1.32 1.02 0.01 0.003 0.04 14.67
1) 0.004 0.05 0.04 0.3 1.31 1.83 0.03 0.007 0.10 26.20
2 ) 0.003 0.08 0.04 0.4 8.74 1.15 0.02 0.003 0.06 109.25
3} 0.007 0.14 2.95 0.000 0.00 21.07
59 4} 0.010 0.25 0.08 1.4 0.58 0.73 0.02 0.007 0.24 2.32
51 0.008 0.11 0.05 1.0 1.63 1.25 0.04 0.010 0.31 14.82
6} 0.009 0.73 0.14 3.2 8.85 0.44 0.02 0,004 .17 12,12
7 0.009 0.20 0.10 1.2 11.26 1.15 0.03 0.010 0.23 56.30
i 8] 0.008 0.27 0.06 0.22
9 /] 0.015 0.28 0.09 1.7 0.74 0.74 0.03 0.011 0.38 2.64
10} 0.008 0.02 0.3 0.12 0.06 0.027 0.51 5.00
117 0.005 0.13 0.04 0.50 0.76 0.004 3.85
12) 0.003 0.07 0.04 2.07 1.44 0.004 29.57
1) 0.003 0.05 0.03 2.00 1.47 0.004 40,00
2} 0.006 0.13 0.09 12.90 1.50 0.009 99.23
3/ 0.005 0.08 0.12 5.26 3.32 0.017 55.75
60 4} 0.009 0.12 0.15 3.67 2.82 0.025 30,58
5 0.009 0.12 0.09 0.61 1.68 0.015 5.08
6} 0.006 0.15 0.15 1.79 2.01 0.013 11.19
7} 0.033 1.48 0.77 5.93 1.19 0.039 4.01
i 8} 0.003 0.03 0.01 0.33
9/ 0.14 36.00 257.14
101 0.21 5.68 27.05
114 0.005 0.22 2.56 11.84
12H 0.006 0.07 4.01 57.25
RO =T 0.012 0.24 0.07 1.3 3.74 0.98 0.03 0.010 0.35 29,60
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8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12
1 1.26 0.37 0.73 0,38 0.23 0.07 0.21 0.89 0.40 2.00 1.10 0.66 2.75 0.15 0.42 0.11 0.07
2 1075 1,07 4.73 0.69 0.33 0.06 0.36 1.15 0,31 1.30 2.00 0.90 2.71 0.17 0.91 0.15 0.09
3 ]0.21 0.68 3.42 0.25 0.22 0.07 0.14 0.49 0.10 0.40 1.03 0.35 1.18 0.15 0.43 0.18 0.11
4 10.24 0.66 2.54 0.24 0.29 0.10 0.15 0.8 0.21 0.35 2.06 0.29 0.81 0.20 0.36 0.09 0.12
5 10.20 0.41 0.55 0.20 0.33 0.13 0.13 0.47 0.24 0.18 0.93 0.13 0.21 0.11 0.41 0.16 0.13
6 1006 0.12 0.13 0.07 0.12 0.05 0.05 0.16 0.09 0.07 0.39 0.08 0.09 0.11 0.19 0.10 0.07
710,09 0.17 0.20 0.11 0.18 0.07 0.10 0.22 0.15 0.10 0.30 0.07 0.02 0.15 0.19 0.11 0.09
8 10,07 0.25 0.55 0.27 0.56 0.29 0.16 0.26 0.21 0.08 0.25 0.06 0.05 0.17 0.31 0.25 0.24
9 | 0.09 0.17 1.45 0.65 1.16 1.17 0.78 0.61 0.33 0.09 0.10 0.09 0.06 0.45 0.47 1.31 1.63
10 10.07 0.16 1.31 0.49 1.20 1.03 1.21 0.74 0.34 0.11 0.11 0.08 0.05 0.38 0.45 1.69 1.31
11 10.27 0.28 0.02 0.13 0.07 0.05 0.13 0.08 0.12 0.12 0.16 1.48 0,03 0.14 0.21 0.22 0.07
12 10.32 0,30 0,03 0.16 0.07 0.05 0.12 0.10 0.13 0.17 0.26 1.42 0.09 0.12 0.21 0.21 0.07
13 10,18 0.17 0.06 0.13 0.06 0.06 0.08 0.07 0.10 0.08 0.19 0.72 0.04 0.11 0.12 0.12 0.04
14 10.46 0.48 0.08 0.35 0.06 0.09 0.15 0.16 0.17 0.25 0.59 2.12 0.06 0.19 0.24 0.21 0.09
15 10.36 0.28 0.02 0.12 0.05 0.06 0.09 0.15 0.14 1.09 0.57 0.44 0.07 0.20 0.13 0.10 0.05
16 10.63 0.25 0.03 0.09 0.05 0.03 0.06 0.50 0.31 0.57 1.28 0.26 0.33 0.23 0.28 0.50 0.05
17 10.21 0.07 0.01 0.08 0.05 0.05 0.06 0.06 0.17 0.76 0.18 0.09 0.36 0.15 0.24 0.14 0.05
18 1041 0.11 0.03 0.07 0.08 0.07 0.09 0.90 0.15 0.43 0.11 0.15 0.36 0.15 0.40 0.19 0.07
19 10.29 0.07 0.02 0.07 0.06 0.06 0.06 0.13 0.12 0.12 0.10 0.10 0.73 0.06 0.15 0.06 0.03
20 10.27 0.07 0.04 0.07 0.06 0.07 0.06 0.12 0.10 0.10 0.09 0.07 0.59 0.08 0.10 0.11 0.07
21 | 0.19 0.08 0.03 0.39 0.06 0.05 0.06 0.11 0.09 0.12 0.13 0.11 0.46 0.09 0.09 0.09 0.02
2z 10.74 0.14 0.11 0.23 0.11 0.08 0.16 0.53 0.24 0.34 0.19 0.11 2.30 0.10 0.23 0.10 0.10
23 10.49 0.10 0.07 0.10 0.11 0.06 0.09 0.28 0.19 0.25 0.16 0.13 0.45 0.08 0.17 0.10 0.07
24 11,10 010 0.07 0.14 0.10 0.06 0.09 0.25 0.18 0.31 0.18 0.12 0.63 0.05 0.11 0.06 0.03
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BT7HR MERCYAEBOSHAUCS O 3EBHH

b7 No. 1 2 3 4 5 6 7 8 9 10 11 12
1 * 0.188  0.057 —0.063 —0.223 —0.265 —0.248 —0.419 —0.363 —0.389 0.056 0.078
2 0.188 * 0.981  0.911 0.577 0.368 0.479 0.429 0.292 0.182 —0.112 —0.097
3 0.057 0.981 * 0.889 0.534 0.302 0.450 0.547 0.428 0.318 —0.153 —0.150
4 —0.063  0.911 0.889 * 0.848 0.697 0.755 0.474 0,231 0,145 —0.191 —0.161
5 =0.223  0.577 0.534 0.848 * 0.948  0.955 0.387 —0.018 —0.061 —0.255 —0.205
6 —0.265 0.368 0.302 0.697 0,948 * 0.892  0.203 —0.185 —0.203 —0.111 —0.054
7 —0.248  0.479 0.450 0.755 0.955  0.892 * 0.475 0.038  0.045 —0.353 —0.315
8 —0.419  0.429 0.547 0.474 0.387 0.203 0.475 * 0.809 0.722 —0.469 —0.497
9 ~0.363 0.292 0.428 0.231 —0.018 —0.185 0.038 0.809 * 0.948 —0.425 —0.478
10 —0.389  0.182 0.318 0.145 —0.061 —0.203 0.045 0.722 0.948 *  —0.443 —0.502
11 0.056 —0.112 —0.153 —0.191 —0.255 —0.111 —0.353 —0.469 0,425 —0.433 * 0.996
12 0.078 —0.097 —0.150 —0.161 —0.205 —0.054 —0.315 —0.497 ~0.478 —0.502 0.996 *
13 0.016 —0.069 —0.119 —0.113 —0.153 —0.002 —0.272 —0.464 —0.461 —0.496 0.990 0.996
14 0.040 —0.059 —0.119 ~0.094 —0.118 0.040 —0.243 —0.481 —0.492 —0.531 0.982 0.993
15 0.695  0.030 —0.133 —0.009 0.063 0.190 —0.041 —0.578 —0.672 —0.687 0.218 0.273
16 0.224  0.113 —0.034 0.356 0.636 0.762 0.539 —0.376 —0.649 —0.640 0.010 0.088
17 0.778 —0.031 —0.177 —0.076  0.007 0.047 0.067 —0.398 —0.397 —0.350 —0.138 —0.109
18 0.579 —0.082 —0.190 —0.083 0.027 0.022 0.120 —0.320 —0.281 —0.217 —0.070 —0.055
19 0.508 —0.270 —0.367 ~0.282 —0.143 —0.079 —0.185 —0.597 —0.600 —0.583 0.116 0.156
20 0.472 —0.209 —0.289 —0.223 —0.112 —0.089 —0.160 —0.494 --0.477 —0.478 —0.008 0.030
21 0.110 —0.199 —0.275 —0.227 —0.128 —0.061 —0.162 —0.274 —0.293 —0.399 0.030 0.062
22 0.603 —0.110 —0.215 —0.149 —0.058 —0.075 —0.043 —0.440 —0.412 —~0,385 —0.130 —0.096
23 0.641 —0.130 —0.243 —0.164 —0.058 —0.038 —0.068 —0.501 —0.528 —0.503 —0.004 0.036
24 0.535 —0.109 —0.190 —~0.175 —0.132 —0.132 —0,200 —0.450 —0.423 —0.439 —0.003 0.035

Hi e, 13 14 15 16 17 18 19 20 21 22 23 24
1 0.016  0.040 0.695 0.224 0.778 0.579 0.508 0.472 0.110 0.603 0.641 0.535
2 —0.069 —0.059 0.030 0.113 —0.031 —0.082 —0.270 —0.209 —0.199 —0.110 —0.130 —0.109
3 —0.119 —0.119 —0.133 —0.034 ~0.177 —0.190 —0.367 —0.289 —0.275 —0.215 —0.243 —0.190
4 ~0.113 —0.094 —0.009 0.356 —0.076 —0.083 —0.282 —0.223 —0.227 —0.149 —0.164 —0.175
5 —0.153 0,118 0.063 0.636 0.007 0.027 —0.143 —0.112 —0.128 —0,058 —0.058 —0.132
6 —0.002  0.040  0.190 0.762 0.047 0.022 —0.079 —0.089 —0.061 —0.075 —0.038 —0.132
7 ~0.272 —0.243 —0.041  0.539  0.067 0.120 —0.185 —0.160 —0.162 —0.043 —0.068 —0.200
8 —0.464 —0.481 —0.578 —0.376 —0.398 —0.320 —0.597 ~0.494 —0.274 —0.440 —0.501 —0.450
9 —0.461 —0.492 —0.672 —0.649 —0.397 —0.281 —0.600 —0.477 —0.293 ~0.412 —0.528 —0.423
10 -—0.496 —0.531 —0.687 —0.640 —0.350 —0.217 —0.583 —0.478 —0.399 ~—0.385 —0.503 —0.439
11 0.990  0.982 0.218 0.010 —0.138 —0.070 0.116 —0.008 0.030 —0.130 —0.004 —0.003
12 0.996  0.993  0.273 0.088 —0.109 —0.055 0.156 0.030 ~0.062 —0.096 0.036 0.035
13 * 0.997  0.235 0.106 —0.164 —0.100 0.132 0.010 0.088 —0.125 0.004 0.013
14 0.997 * 0.290  6.155 —0.122 —0.081 0.133 0.009 0.111 —0.117 0.011 0.013
15 0.235  0.290 * 0.613 0.681 0.266 0.329 0.232 0.101 0.241 0.372 0.265
16 0.106  0.155 0.613 * 0.435 0.342  0.489 0.441 0.129 0,422 0.508 0.391
17 —0.164 —0.122 0,681 0.435 * 0.814  0.366 0.306 0.065 0.550 0.530 0.266
18 —0.100 —0.081 0.266 0.342 0.814 / * 0.528 0.505 0.060 0,758 0.672  0.421
19 0.132  0.133  0.329 0.489 0.366 0.528 * 0.983  0.284 0.899 0.965 0.954
20 0.010 0.009 0.232 0.441 0.306 0.505 0,983 * 0.273  0.916 0.956  0.980
21 0.088  0.111 0.101  0.129 0.065 0.060 0.284 0.273 * 0.332  0.286 0.286
22 —0.125 —0.117  0.241 0.422 0.550 0.758 0.899 0.916 0.332 * 0.960  0.887
23 0.004 0.011 0.372 0.508 0.530 0.672 0.965 0.956 0.233 0.960 * 0.936
24 0,013  0.013  0.265 0.3%1 0.266 0.421 0.954 0.980 0.286 0.887 0.936 *
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Summary

Actual Condition of Fall of Volcanic Gas in Sakurajima
Kouji FURUE, Yukihiro KAMIMURA and Yoshio UTAGAWA

We surveyed the volcanic gas in Sakurajima in order to clarify the actual condition of
volcanic gas from March, 1980 to March, 1986. The information obtained were as follows.

1. The tendency of volcanic gas (SO,} concentration

The year average of SO, concentration decreased gradually, on the other hand the frequency
of volcanic eruption increased since 1982.

2. The volcanic gas concentration

The month average SO, concentration was the heighest of there volcanic gas, in Nojiri ranged
from 0.002 to 0.090 ppm (average 0.022 ppm), in Kurokami ranged from 0.000 to 0.050 ppm
(average 0.012 ppm). The heigheat concentration an hour was over 1.0 ppm in both point. We
estimated the gas existence ratio in Sakurajima volcanic gas was about SO, : HCl : HF = 1 :
0.5:0.02

3. The seasonal and regional change of volcanic gas

Volcanic gas fall was the most frequency in the western region, and reratively a little in the
nortern region. The seasonal wind affects volcanic gas fall. In the southern region we took
heigh value of volcanic gas in winter. In northern region we took heigh value of volcanic gas
in short period of summer. In western region where volcanic gas fall was the most frequency the
gas fall affected the regional wind than the seasonal, in result the gas fall was many frequency
at all season. We considered the other factor which affected gas fall was the configuration ( gas
-way ).

4. Volcanic gas and ash

There were not much ash because there were much gas fall in a point.

There were much gas fall, but were a little ash in the western region. In southern region
both volcanic gas and ash were much. In nouthern there were a little gas fall, but were much
ash.

5. Volcanic gas injury

We estimated there were no acute injury to plant by HC1 in Sakurajima, at Nojiri there very
much injury to plant by SO, and HF, at Kurokami there were a little acute injury to plant by
SO, and HF and the problem was chronic injury.

6. Countermeasure

We hope the countermeasure for protection or reduction of volcanic gas injury to plant must

be established in each region.
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