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Measurement of Air Pollution in Nagasaki Prefecture
(Report No.14)

Results of Dustfall and Sulfur Oxides for the
Past fifteen Years (1969~1983)

Yasutaka NAKAMURA Toshikazu HAMANO,
Masaaki NISHIKAWA, and Kazumi YOSHIDA

Since 1969 the amounts of dustfall by the collection in a dustjar and of sulfur oxides (SO,) by lead
dioxide method have been measured in Nagasaki Prefecture. The results for the past fifteen years (1969
~—1983) were summerized as follows:

1. In 1983, the annual mean of dustfall (2.74t/km? month) was similar to recent years. The annual pre-
cipitation decreased fairly so that the ratic of soluble solid in dustfall was lower thar that of ordinaly
year. The monthly changes of dustfall indicated remarkable high value in March by the effect of yellow
sand.

2. The annual mean of SO, (0.15mgS0;/day-100cm*PbO;) increased a little compared with that of past
three years.

Seeing by the m.onitoring stations, Shimabara city office recorded high values as usual.

3. As concerns the yearly changes for the past fifteen years, the amount of dustfail had shown remarkable
downward trend until 1974 and that of SO« had shown similar trend until 1972, Thereafter, the former has
leveled off and the latter has decreased gradually. These movements corresponded to the time when en-
terprises had considered countermeasures for air pollution.

On the other hand, as concerns the monthly changes, the amount of dustfall had remarkable periodicity

peaked in April.

4 . From these results, the amounts of dustfall and SO, will level off in {uture.

Key words : air pollution, dust{all, sulfur oxides.
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Table 1. The number of monitoring stations (1969~1983)

fiscal
region ]year 1869 1970 1971 1972 1973 1974 1975 1876 1977 1978 1979 1980 1981 1982 1583
N ki 5 6 16 19 19 19 19 14 13 13 13 13 13 12 12
agasaki 5 6 6 19 19 19 19 14 13 13 i3 13 13 12 12
Saseb 3 3 q 9 9 9 9 9 9 9 9 o 9 9 9
asebo 3 3 5 10 10 10 11 10 10 10 10 10 10 10 10
. - . i 2 2 3 3 3 3 3
Shimabara i 2 2 3 3 3 3 2
2 2 z 2 2
[sahaya B - B 2 2 2 2 2 .
0 3 3 3 3 3 3 3 3 3 3 1 1 ] 1 I
mura 3 3 1 2 3 3 3 3 1 4 1 1 1 i 1
o . _ _ 3 3 3 3 3 2 2 2 2 2
Seihi 3 3 3 3 3 2 2 5 2 2
. 2 2 2 2 2 2 2 2 2 2 2 2 2
Tohi 3 3 3 3 3 3 5 5 3 3 3 3 3
B ) ) _ 1 1 B ) B
Nanko 1 |
N - 4 4 4 i 4 3 3 3 1 i 1 1 ]
Hokusyo 5 5 5 5 5 4 4 4 | 1 I 1 1
Total 11 12 19 37 87 42 42 37 38 3% 50 30 30 2929
11 12 23 39 40 45 A6 40 14 14 23 893 33 32 32

upper step : dustfall
lower step : sulfur oxides



St.Na Name
1 Yoshii health center
2 Institute of ceramics
3 Kawatana town office
4 Kawatana daiichiseimei bldg.
5 Omura city office
[ Shimabara daiichi primary school
7 Shimabara city office
% Shimabara health center
] Togitsu Kurosakinaika
10 Kovagi town office
11 | Mitsubishi fukahoriryo
12 | Taiyoshokuhin
13 | Tomachi primary school
14 | Konkekyokai bldg.

15 Nagasaki marine observatory
16 Nagasaki prefectural office
17 | NHK bldg.

18 CGenbakufukushikaikan bldg.
19 Nagasaki kita post office

A Mitsubishi inasaryo

21 Ozono primary school

22 | Mitsubishi hospital

23 Haenosaki

24 | Kenhoku institule of industry

25 | Yamate primary school

26 Kasuga primary school

27 Heiwa bldg.

98 | Sasebo city health center

26 | Kokai junior high school

30| Yumiharicdake

3l [shidake

32 Tawaragaura junior high schoul

_/. Suseho
i -
e
o9 28 e 20 .
. ..')— * >¥<>/\ ¥ 'T'wo stations (St. N2 and 23)
27 .

have no dust-jar.
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Fig. 1 Location of monitoring stations



Table 2. Monitoring results of all stations
A:Precipitation B:pH C:Insoluble solid D:Soluble solid E:Insoluble ash
F:Soluble ash  G:Dustfall H:Total ashes  [:Sulfur oxides
Unit A:mm, C~H:t/kn¥- month, I:mg SOs/day-100em® PbO,

month | 1983 1984 mean
St.Neé: Apr. May June July Aug. Sep. Oct. Nov. Deec. "Jan. Feb. Mar. {total)
Al 199 197 242 255 146 529 107 17 36 31 25 41 (1825)
B 4.3 4.4 4.4 4.4 4.5 4.6 4.3 6.6 6.5 4.6 3.5 6.8 5.1
C .17 1.19 0.34 0.32 0.29 0.34 0.23 0.61 0.98 0.51 1.07  3.79 0.63
D 1.67 1,98 1.58 1.31 1.87 3.58 1.06 1.87 2.47 1.8 1.71 2.83 1.88
1 E 0.90 0.74 0.19 0.25 0.25 0.19 0.19 0.47 0.78 0.34 0.87 3.29 0.46
IF 0.91  0.57 0.62 0.80 0.52 1.50 0.59 0.70 1.20 {0.85 O0.58 1.29 0.77
G 2.84 3,17 1.92 1.63 2.16 3.92 1.29 2.48 3.45 2.33 2.78 6.62 2.5l
H 1.81 1.31 0.81 0.14 0.77 1.69 0.68 1.17 1.98 0,99 1.45 4.58 1.23
I (.08 0.12 0.09 0.15 0.17 ¢.13 0.13 0.13 0.15 0.14 0.11 ¢©.12 0.12
2 I 0.09 ¢.10 0,13 0.10 90,12 0.10 0.11 0.10 0.i5 0.13 0.10 0.12 0.11
A | 246 136 285 i71 141 366 108 17 35 24 31 29 (1588)
B 4.2 4.0 4.2 4.5 5.5 4.5 4.3 4.6 4.4 4.2 4.2 6.6 4.5
C .12 1.8 0.71 0.51 0.89 0.71 0.39 0.65 0.91 0.60 1.22 3.63 0.86
D 1.79  1.41 1.6 1.72 1.48 1.73 0.83 2.06 1.38 1.01 1.48 2,13 1.50
3 E 0.89 0.84 052 0.33 0.78 0.58 0.35 0.54 0.76 0.44 1.00 3.09 .69
F 1.04 0.56 0.88 0.63 0.80 0.70 ©.45 0.85 0.5 0.34 0.70 1.13 0.68
G 2.91  2.49 2.27 2.23 2.37 2.44 1,22 2.71 2.29 1.61 2.70 5.76 2.36
H 1.93 1.40 1.40 0.96 1.58 1.28 0.80 1.39 1.31 0.78 1.70 4.22 1.37
I 0.11 0.15 0.1t ¢.22 0.16 0.12 0.15 0.13 0.27 .31 0.32 0.30 0.18
Al 262 148 270 195 144 372 104 16 38 23 29 34 (1635)
B 1.8 4.1 4.1 4.4 4.9 4.5 4.4 5.0 4.6 4.4 6.0 6.9 4.8
C 3.18  2.73 2,12 0.95 2,00 1.32 1.08 1.54 1.58 1.65 4.11 6.15 2.04
D 1.65 1.34 1.87 1.68 1,98 1.81 1.13 1.90 1.38 0.89 1.71 2.83 1.62
q E 2.51 2.27 1.8 0.70 1.81 1.17  0.95 1.26 1,40 1.43 3.48 5.38 1.73
F 1.14 0,65 0.62 0.60 0.66 0.81 0.61 0.60 0.72 0.20 0.92 1.54 0.69
G 4.83  4.07 3.99 2.63 3,98 3.13 2.21 3.44 2.96 2.54 5.82 8.98 3.66
H 3.66  2.92 Z.47 1.30 2,47 1.98 1.56 1.8 2.12 1.63 4.40 6.92 2.42
I 015 0.12  0.19 0.22 0.17 0.18 0.17 0.15 0.18 0.18 0.12 0.14 0.16
Al 134 203 245 162 117 271 92 2 29 39 32 36 (1362)
B 4.2 4.2 4.2 5.8 4.6 4.4 4.3 3.8 4.2 4.6 4.8 6.7 4.6
C 1.23  2.32 0.64 0.99 0.80 0.80 0.47 0.51 0.92 0.78 2.00 4.87 1.06
D 2.78 1,10 0.97 1.8 1,52 1.50 0.93 1.11 1.17 0.79 1,21 3.25 1.38
5] E 0.9  1.84 0.52 0.59 0.72 0.71 0.40 0.3 0.78 0.57 1.54 4.30 0.84
F 0.82  0.52 0.42 0.78 0.37 0.66 0.33 0.37 0.67 0.26 0.53 1.53 0.54
G 4.01 3.42 1.61 2.85 2.32 2.30 1.40 1.62 2.09 1.57 3.21 &.12 2.44
H 1.76 2.36 0.94 1.37 1.09 1.37 0.73 0.76 1.45 0.83 2.07 5.83 1.38
I 0.16 0.1z 0.17 0.14 0.16 0.16 0.18 0.18 0.23 (.20 0.18 0.20 0.17
A 199 150 313 206 3¢ 182 64 1 29 57 46 94 (1421)
B 5.8 4.0 4.6 4. 4.6 4.6 4.6 6.3 5.6 4.5 5.2 G.8 5.1
C 4.58 1.00 1,60 1.54 2.19 1,14 1.31 2.8 2.57 0.92 2.05 5.47 1.94
D 2.72 047 0.90 0.67 1.28 0.94 1.05  0.97 1.10 0.865 0.79 2.86 1.04
G E 3.8% 0.67 1.26 1.38 2.03 1.01 1,25 2.46 2.28 0.72 1.68 4.88 1.64
F 1.23 0.24 0.16 0.45 0.45 0.36 0.41 0.25 0.65 0.15 0.42 1.34 (.40
G 7.30 1.47 2,50 2.21 3.47 2.08 2.36 3.8 3.67 1.57 2.84 8.33 2.98
H 3.12 0,91 1.42  1.83 2.48 1.37 1.66 2.71 2.93 0.87 2.10 6.22 2.04
I .07 0.17 ©0.11 0.18 0.18 0.14 0.14 0.17 0.17 0.15 0.12 0.14 0.14




(continuation of Table 2)

month | 1483 mean
St.Né: Apr. May June July  Aug, Sep. Oct Nov, Dec, Jan Feb. Mar {total)
Al 213 204 3061 200 85 173 69 27 a8 hd 100 {1545)

B| 5.9 4.3 4.5 4.7 4.5 4.7 4.5 1.7 44 5.1 6.7 1.8

C 1.92  1.80 0.8 0.141 0.78 0.61 0.54 0.88 1.62 0.91 1.51 (.23 1.12

D 3.1 1.07  1.34  0.99 1.37 2.,0% 1.12 1.18 0.87 0.95 1.32 3.52 1.34

7 E| 1.4 1.24 0.56 0.30 0.62 0.49 0.6 0.70 1.0 0.71 1,12 5.44| 0.87
F 1.33  0.31 0.76 0.49 0.61 0.42 0.45 0.76 0.46 0.41 0.61 1.91 0.62

G 5.06 2.87 2,20 1.40 2.15 1,70 1.66 2,06 2,49 1.86 2.83 9.75 2.46

H 277 1.55 1.32 0.79 1.23 0.81 0.41 1.46 1.8 1.12 1.73 7.3b 1.49

I 0.27  0.27 0,29 0.30 0.32  0.26 0.28 0.27 0.31 0.33 0.28 0.27 0.29

A | 234 213 424 227 99 181 80 — 30 54 65 97 (1704)

B 5.5 4.5 6.2 5.3 4.8 5.8 1.7 . 1.8 4.9 6.8 5.2

C 1.69 1.61 1.06  0.31  0.96  0.48 0.5 0.69 1.50 0.62 1.16 6.54 1.01

D 2.96 1.24 1.56  0.80  2.88  0.97 1,19 0.95 1.15 0.99 1,02 3.90 1.42

8 E 1.52  1.13 0.78 0.02 0.80 0.39 0.41 0.5 1.24 ¢.42 0.93 5.78 0.65
F 0.52  0.39 0.70 0.51 0.75 0.39 0.48 0.61 0.49 ¢.44 0.45 Z.16 0.57

G 4.65 2.85  2.61 1.11  3.84 1.4% 1.74 1.64 2,65 1.61 2,18 10.44 2.43

H 2.04 1.52  1.48 0.53 1.56 0.78 0.8% 1.l16 1,73 0.8 1.38 7.94 1.22

I 0.17  0.19  0.21 0.19 0.1%9 0.17 0.1%9 0.21 0.18 0.17 0.18 0.19 0.19

A | 168 166 331 177 183 334 118 16 15 61 11 31 (1671)

B 1.3 1.3 4.3 4.4 4.7 1.6 4.4 6.7 4.7 4.7 5.2 6.6 4.9

C 1.86  2.61 0.94 0.38 0.61 0.70 0.79 0.9 1.66 1.13 2.62 6.89 1.27

D 2.63 1.52 1.60 1.42 1.20 2.71 .10 2.03 1.3 1.45 1.48 3.80 1.73

9 E 1.43  2.07 0.80 0.34 0.55 0.54 0.42 .58 1.47 0.87 2.1l6  6.00 1.00
F 6.73 0.71 0.46 0.32 0.5 1,09 0.6 0.81 0.70 0.68 0.53 1.96 0.48

G 4.39 4.13 2.54 1.80 1.81 3.41 1.89 2,97 2,97 2.8 4.10 10.69 3.00

H 2.16 2.68 1.26 0.66 1.11 1.63 0.98 1.39 2,17 1.50 2.69 8.01 1.68

I 0.07 0.13 0.10 0.13 0.12 0.10 0.13 0.14 0.19 O.15 0.14 0.14 0.12

A | 138 169 201 178 116 236 61 15 50 62 43 50 (1319}

B| 4.8 4.4 4.2 43 4.8 44 53 7.2 59 45 5.6 6.8 | 5.2

C 2.94 1.55 1.5 0.81 0.7% 0.97 0.93 1.4 2.16 1.94 5.56 7.87 1.80

D 1.81 1.16  2.54 1.91 1.87 2.51 1.27  2.39 2.18 1.88 2.04 3.83 2.02

10 E 2.66  1.11 1.28  0.78 0.67 0.76 0.90 1.10 1.76 1.47 4.66 G6.86 1.49
F 0.99 0.44 1.18 0.51 0.47 1.15 0.57 0.79 1.00 0.68 1.04 1.48 0.80

G 4.75 271 4.09 2.72 2.66 3.48 2.20 3.93 4.34 3.82 7.60 11.70 3.82

H 3.65 1.55 2,46 1.29 1.14 1.41 1./1.7 1.89  2.76  2.15 5.70 8.34 2.29

) 0.04 ©.08 0.07 0.09 0.10 0.09 0.10 c¢.11 0.15 0.14 {.14 0.15 0.10

A | 194 174 290 195 119 274 87 8 35 43 39 50 {1508)

B 4.8 4,2 4.4 4.7 4.7 4.7 4.5 5.7 5.1 4.5 5.2 6.8 4.4

C 1.04 1.66 0.96 0.59 .88 0.73 0.62 0.97 1.45 0.91 2.02 5.55 1.22

D 298 1.18 1.48 1.29 1.66 1.69 1.07 1.52 1.37 1.09 1.37 3.16 1.52

mean K 1.58 1.21 0.73 0.3%5 0.8 0.58 0.51 0.75 1.23 0.69 1.63 4.85 0.96
F 0.93 0.46 0.37 0.55 0.56 0.70 0.48 0.60 0.68 0.37 0.61 1.56 0.63

G 422 2.8 2.44 1.88 2.54 2.42 1,69 2.49 2.82 2.00 3.39 &8.71 2.74

H 2.51 1.67  1.30 0.90 1.42 1.28 0.99 1.3 1.91 1.06  2.24  §.41 1.59

I 0.11 0.14 0.13 0.16 0.16 0.14 0.15 0.15 0.1% 0.18 {&.16 0.17 0.15

[$2]
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Table 3. Yearly changes of dustfall and sulfur oxides {1969~1983)

fiscal
. yoar | 1969 1970 1971 1972 1973 1974 1975 1976 1677 1978 1979 1980 1081 1982 1983
I?gl@l‘l ™
) G2 5.9 5.7 A6 A1 3.2 3.5 3.5 2.6 8.0 3.1 2.9 2.8 3.1 3.2
N .
agasaki 046 048 0.42 0.20 0.26 0.23 0.21 €.21 0.17 0.13 0.17 0.15 0.15 0.14 0.14
Sasebo 5.4 4.5 4.9 4.6 5.3 4.8 4.8 5.7 5.3 4.8 4.5 b8 43 A6 5.0
G4 042 0.33 .21 0.25 0.18 0.19 0.18 0.14 0.13 0.3 .11 0.12 €.10 0.1
- _ i B 95 3.0 2.5 2.5 2.9 2.8 1.8 2.7
Shimabara 049 0.33 0.21 0.24 0.21 0.19 0.18 0.20
) _ - _ 31 2.0 2.7 2.5 2.2 )
Isahaya 0.17 0.17 0.16 6.16 0.14
Omura 14 4.1 3.9 35 3.2 2.8 2.8 2.9 26 2.5 3.0 2.7 29 1.5 2.5
0737 0035 0.34 0.27 0.27 0.25 0.23 0.19 0.15 0,16 0.19 0,16 0.15 0,13 0.17
Seihi - , , ~ 2.0 2.3 4.0 2.9 2.9 8.4 3.6 3.4 2,0 3.6
014 0,17 0.15 0.13 0.13 0.12 0.16 0.11 0.10 0.11
Toh; i 4.7 9.8 4.9 3.5 3.4 3.3 2.6 2.7 2.6 2.9 3.3 2.0 3.0
021 0.18 0.19 ©0.15 0.15 0.13 0.14 0.13 0,17 0.13 0.12 0.1 0.1
~ _ L 2.2 2.2 _ L _
Nanko 0.17 0.17
_ 15 3.5 4.4 3.0 2.6 2.6 3.0 2.9 3.2 3.1 3.0 2.5 2.7
Hokusho 621 0.14 0.14 0.11 0.14 0,11 0.10 0.11 0.11 .10 0.09 0.07 0.12
mean 58 5.0 5.0 4.4 4.1 3.4 3.4 3.6 3,2 3.2 3.4 3.6 3.3 3.1 3.5
{total stations) | 042 0.3 0.29 0.21 0.23 0.19 0.19 0.17 0. 6 0.15 0.16 0.13 6.14 0.12 0.13
upper step : dustfall {t/kei *month)
lower step : sulfur oxides ng S0/ day* 1000 PLO-)
(t km's month) Eguﬁt@é |||”‘I U)J. ’ﬁf'rci H][jm fc‘:/J\b T,
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Table 4. Monthly changes of dustfall and sulfur oxides
{ Mean of fifteen years : 1969~1983)
month C.V.
region Apr. May June July Aug., Sep., Oct. Nov. Dec Jan, Feb, Mar, Sx (%)
Nagasaki 4.5 3.5 3.7 3.0 3.7 3.3 3.0 3.4 3.3 4.0 4.6 4.1 0.53 14.4
g .22 0.19 0.19 0.15 0.17 0.19 0.24 0.23 0.28 0.29 0.31 0.24 0.050 22.1
Saseho 6.6 5.1 4.9 4.7 4.5 4.7 4.6 4.7 4.3 4.6 5.0 6.2 0.70 14.0
a 0.18 0.16 0.17 0.18 0.16 0.18 0.i7 0.17 0.19 0.18 0.19 0.18 0.010 5.7
Shimabara 4.2 3.4 3.5 3.1 2.1 2.0 2.3 2.1 2.3 1.9 3.2 3.5 0.77 27.5
0.27 0.27 0.26 0.26 0.27 0.21 ©.25 0.23 0.26 0.22 0.24 0.24 0.020 8.2
Isahaya 4.0 1.8 3.0 2.0 1.9 21 1.4 26 2.7 2.5 3.3 3.5 0.78 ° 30.5
0.17 0.15 0.13 0.12 0.14 ©.15 0.18 0.11 0.22 0.21 0.20 0.18 0.036 22.0
Omaura 3.9 2.9 2.8 3.4 2.3 2.7 2.3 2.3 3.1 2.8 3.5 3.6 0.55 18.6
0.22 0.18 0.17 0.16 0.17 0.20 0.25 0.24 6.27 0.25 0.23 0.22 0.037 17.3
Seihi 4.0 2.6 26 3] 2.2 2.8 23 2.7 3.1 3.1 4.1 4.2 0.70 23.0
0.12 0.12 0.11 0.69 0.11 0.13 0.15 0.10 0.16 ©.13 0.14 0.13 0.020 16.3
Tohi 4.2 3.7 3.4 3.5 2.6 2.6 2.5 2.6 3.4 2.8 3.7 4.0 0.60 18.5
0.18 -0.18 0.16 ©.16 0.16 0.13 0.12 0.12 0.15 0.13 0.15 0.13 0.021 14.5
Nanko 4.2 28 3.0 1.4 23 1.8 1.5 1.9 1.4 1.8 3.8 3.4 0.99  40.7
G.17 0.13 0.12 0.12 9.12 0.15 0.18 0.22 (.22 0,17 0.18 0.22 0.03% 23.6
Hokusho 4.8 3.0 2.5 2.8 2.5 3.4 2.8 2.3 3.3 3.0 3.2 3.6 0.66 21.3
0.14 0.12 0.12 ©.12 0.12 ¢.12 0.12 0.09 0.i1 0.10 0.11 0.11 0.012 10.8
mean 5.0 3.8 3.9 3.5 3.4 3.5 3.3 3.4 3.9 3.7 4.4 4.7 0.55 14.4
{total stations) 0.20 0.17 0.17 0.16 0.16 (.18 0.20 0.19 0.22 0.21 0.22 0.20 0.022 11.4
upper step : dustfall {t/knt’ + month)

lower step :

sulfur oxides (mgSO./day*100cm*Ph0)-)
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Polynuclear Aromatic Hydrocarhons Airborne Particulates
(Report No. 5 )

Correlation with Meteorological Factor

Shigeru KOBAYASHI and Masaaki NISHIKAWA

Polynuclear aromatic hydrocarbons (PAH) in airborne particulates collected at one sampling site in an
unban area and two in rural areas in Nagasaki City, which were determined spectroflucremetrically.
1. The PAH concentrations during nighttime were often higher than these of daytime especially when it
was windy a bit or no wind during the sampling night, both in summer and winter.
Markedly high its concentrations were observed in winter when the surface inversion layer appeared.
2. To examine further the behaviour of PAH in the ambient air, the data on PAH together with ather
measurements simultaneously obtained of NOx, 502 and ﬂust as well as some variables related 1o the
weather at samplings were analyzed by principal components analysis.
Factor 1 calculated was characterized by the variables of wind speed and rain. To this Factor 1.
PAH and NOx had large positive loading scores [or urban area, but PAH and SO: did for rural areas.
Thus, the present results suggested the cleaning effect of wind speed and rain on lowering PAH in the
atr.

Key wods : polynuclear aromatic hydrocarbon, airborne particulate, principal component analysis
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Table 1. Concentration of PAH in airborne particulates and other contaminants
B@P Bighi)P NOx S0, Dust
Sampling Sampling | Season Data| (Min~Max)  (Min~Max) (Min~Max) (Min~Max) (Min~Max}
Point Period {time) No. | Mean, SD Mean, SD Mean, SD Mean, SD  Mean, SD
ng/n ng/m ppb ppb mg/m’
Ka'.lrosaki. . Summer 14 (0.01~0.19} (0.02-0.14) (1~2) {2~7) (31.7~149.5)
Air Monitoring 16:30~10:30 0.05,0.05 0.07, 0.04 1.7, 0.5 4.4, 1.7 61.5, 35.0
Station 24 hour -
1983.8.29~9.10 Winter 1 (0.14~0.54) (0.19~0.63) (1~3) (3~7) (11.0~124.2)
(1984.1. 9””1.27) 10:30~10230 0.35,0.11 0.41, 0.12 2.0, 0.6 4.6, 1.1 62.8, 33.3
Summer 15 (0.08~0.91) {0.14~1.12) {2 ~21) (3 ~15) (16.2~95.3)
Nagasaki Daytime 9:00~19:00 0.24, 0.21 0.42, 0.26 9.5, 5.7 7.7, 3.2 36.5, 19.9
Health Center Winter 13 (0.28~3.85) (0.28~3.99) (4 ~52) {5~16) (12,2~100.1)
9:00~18.:00| 1.59, 1,08 1.82, 1.26 16.7, 15.9 9.1, 3.4 53.2, 27.6
1083.8.22~9.10 Summer 5 0.04~0.65) (0.11~1.80) (5 ~28) (2~8) ({12.7~94.0)
1684.1. 9%1,28) Nich 1900~ 9:00 0.22, 0.18 0.61, 0.48 15,5, 7.5 4.5, 1.7 39.7, 21.4
t
® Winter L | (0.15~12.69) (0.32~7.55) (1~73)  (2~8) (I5.6~125.2)
18200~ 900 2.7, 3.4 2.57, 2.03 23.4, 21.1 5.8, 1 9 75.9, 35.6
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Table 2. Factor loading by principal component analysis in the case of urban area in Nagasaki

Principal Factor 1 Factor 2 Factor 3
component
NOx 0.862 Ba)P 0.847 WS 0.667
NO 0.856 Bighi)P 0.775
Summer Rain 0.764 SO, (0.5%0
(1983) Bghi)P 0.573 Dust 0.580
Tns — 0.866 WS — 0.333
n =15 Temp — 0.814
g, S0, — 0.718
= WS — 0.528
g C.P. 0.4593 0.7271 0.808
Y Bighi)P 0.979 Ins 0.692 Dust 0.777
£ NOx 0.955 S0, 0.649 WS 0.494
S Winter B@P 0.919 Temp 0.635
{1983) NO 0.891 Rain — 0.860
Temp 0.590
n =13 S0, 0.556
W5 — 0.737
Ins — 0.494
C.P. 0.5112 0.7337 0.8459
Ba@P 0.904 Temp 0.679 Ins 0.516
B(ghi)P 0.899 Ins 0.661 Rain 0.439
Summer NOx 0.841 Dust 0.598 Temp — (.528
(1582~ NO 0.779 Rain — 0.637
1683) Dust 0.602
=35 WS — 0.775
2
Q.
E | cP 0.4470 0.6632 0.7767
N Bighi)P 0.881 Temp 0.626 Rain 0.491
& NO 0.840 Rain 0.607 Ins — 0.767
Z Winter Dust 0.750 NOx 0.461
(1982~ NOx 0.748
1983) Bia)P 0.744
n =30 WS — 0.795
. C.F. 0.4445 0.6235 0.7440

C.P.=cumulative persent,

B(a)P =benzo(a) pyrene

B(ghi)P =benzo (ghi) perylene, Ins= insolation,
Temp = temperature

WS =wind speed,

15
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Table 3. Factor loading by principal component analysis in the case of rural area in Nagasaki

Principal

Factor 1 Factor 2 Factor 3
component
Ins 0.846 NOx (.840 WS 0.684
SO, 0.807 Bighi)P 0.652 Dust 0.477
Summer B(a)P 0.776 B@P 0.502
(1982~ B(ghi)P 0.673 Temp — 0.489
1983) Dust 0.607
Temp 0.594
2 n =35 Rain - 0.621
E WS — 0.449
C C.P 0.4152 0.6437 0.7554
5 BaP 0.922 Temp 0.818 Dust 0.867
2 B(ghi)P 0.805 Rain 0.495 S0, 0.622
& Winter NOx 0.738 S0, ~ 0.459
(1982~ Ins 0.655
1983) S0, 0.499
Rain — 0.405
n =32
| CP 0.3408 0.5093 0.6687
Ba)P 0.882 NOx 0.791 WS 0.736
Bighi)P 0.858 Rain 0.577 Na 0.654
Summer Ins 0.838 Temp - (.656 Dust 0.463
(1982) S0, 0.833
Dust 0.744
n=21 Na — 0.656
Ram — 0.460
&
E | cP 0.4480 0.6223 0.7597
2 B(ghi)P 0.901 Na 0.880 Rain 0.940
® Ba)P 0.841 Dust 0.838
- Winter Ins 0.830 Temp 0.731
(1982) S0, 0.816 WS 0.681
NOx 0.585 Ins — 0.354
n =21 Dust 0.472
Temp 0.418
WS —~ 0.323
C.P. 0.3766 0.6475 0.7695

1982 ¢ at Kashiyama air monitoring station
1983 : at Kurosaki air monitoring station
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Table 4. Factor loading by principal component analysis in the case of urban area in Nagasaki

Principal Factor 1 Factor 2 Factor 3
component
Bghi;P 0.921 Ins 0.830 Temp 0.796
Ba)P 0.917 Dust 0.726
Summer NO 0.821 50, 0.700
(1983) o 0720 WS 0.481
Dust 0.447 Rain — 0.607
n =15 WS — 0.877 NOx — 0.485
Rain — 0.528
k4 Temp — 0.524
‘g | cP 0.4465 0.7181 0.8298
% S0, 0.867 Rain 0.645 Temp 0.943
—E:Q Dust 0.840 Ins — (.806
= Winter B(ghi)P 0.758
{1983) NOx 0.746
NO 0.702
n=12 B@)P 4.613
W3 = 0.701
Rain — 0.613
C.P. 0.4601 0.6409 0.7728
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Nitrogen Dioxide Concentrations by Simple Method (Report No. 7 )

Distributions of Nitrogen Dioxide (NO,) in Nishisonogi Peninsula

Masafumi MURAKAMI, Yasutaka NAKAMURA, and Masaaki NISIKAWA

NO. concentrations were measured by nitration plate method {N.P.method) at 98 points selected from

0. 5km meshes in Nishisonog: peninsula. The results were summarized as [ollows:

1. The average concentration of NO. in this area was 6 ~18 zg/day + 100cm?

2. It was showed by NO, contour map that NO, pollution in this area was caused by automobile souces

rather than by stationary souces.

3. This result was similar to the system simulation pattern by computer model in which following date

were put into : exhaust amounts ol NO, [rom stationary suoces (factorys. {irms.ete.} . mobile souces

(automobiles, ships, etc.) ,and others (ealing houses. public bathes, background concentrations, ete.)

4. The correlation coefficient between the results of N.P.method and NO, continuous analyzer was 0. 603,

so that both methods were slightly similar to each cther,

Key werd @ distributions of NO., nitraticn plate methaod
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Fig. 1 A skech map of Nishisonogi peninsula
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Fig. 2 Location of sampling stations

Table 1. Outline of Nishisonogi peninsula

Popula- U . Number of fish- |Selling price 2l
Town Area :{frlrlalsnzgld tior‘: oanEIP;; ?Jumher of | Cultivated i o onagement [of maEuEactu- Selling price
name armhouses| @area com pany res of commerces
('80.10.1) | (81.5.1) | ('81.5.1) | (78.6.15) | ('78.6.15} | ("80.2.1} 79 *79) {'79)
km?® ha Ten Thousand One million
Yen Yen
Nagayo 28.56 7,839 29,155 645 778 720 37 424,269 13,786
Togitsu 20.32 5,68% | 20,662 838 615 436 76 3,432,140 23,656
Kinkai 68.41 2,565 9,998 265 961 1,000 315 96,930 4,437
Seihi 69.46 2,375 9,760 317 1,286 1,346 304 137,017 3,703
Saikai 67.33 2,452 4,527 305 1,488 1,461 229 134,983 3,652
Ohshima | 13.53 | 2,808 | 7,794 357 243 63 165 957,846 3,201
Sakito 14.26 1,455 3,549 269 122 28 345 406,569 1,561
Ohseto 78.12 3,3b2 13,255 4006 837 580 393 242,272 7,167
Sotome 46.72 4,234 | 11,586 275 754 212 82 30,454 3,906
Total 406.70 | 32,859 | 112,286 | 3,677 7,084 5,846 1,946 | 5,862,480 65,099
Nagasaki| 240.43 | 144,689 | 447,541 | 21,914 4,739 2,089 786 27,396,143 947,402
Sasebo 250.23 79,375 | 252,230 | 12,334 4,738 3,223 780 12,856,350 423,372

1} Excluding the number of agricaltures, fishing and public offices.

2) Excluding the selling price from eating houses.
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Fig. 3 Positions of stationary souces

Table 2. Exhaust amounts of nitrogen oxides at each town (1981)
(Unit : m*N/h)

g Town Nagayo | Togitsu [ Kinkai | Sotome | Oseto | Seihi Osima | Sakito | Saikai | Total
ort of souces
Stationary souces 0.1 1.9 0.1 17.8  659.0 0.1 0.2 8.3 0.2 688.6
Movable Souces
{Automobiles 2.9 G. 7.9 1.3 4.1 6.8 0.8 0.6 3.1 34,2
Ships 0.0 0.1 0.0 0.6 1.1 0.0 0.4 0.1 0.5 2.8
Other souces 0.1 0.: 0.1 0.2 0.1 0.1 0.1 0.0 0.1 1.1
Total 3.1 9.0 8.1 19.9  665.2 7.0 1.5 9.0 3.9 | 726.7
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Air Pollutants in Atomosphere and in Exhaust
Gases from Matsushima Coal-fired Power Plant

Hiroko TATEISHI, Takeshi KAMAYA,
Masaaki NISHIKAWA, Michio YAMAGUCH]I,
and Kazumi YOSHIDA

Matsushima coal-fired power plant at Matsushima island situates at the west of Nishisonogi peninsula.

The plant generates 1,000, 000kW/h, so the plant is largest in Japan as coal-fired power plant and the ope-

ration began from 1981. This pollution survey was made from 1981 to 1983.

The results were summarized as follows;

1. Daily amounts of air pollutants exhausted from the plant were as follws : 5 15.6t, N 9.4t, Dust 1.7t, F

120kg, As 826g, Hg 456g, V 350g, Ni 572g, and others.

2. After the begining of the plant, annual mean concentration of SOz in atomoshere at Konoura ( 4 ppb)

and Kurosaki (5 ppb) monitoring stations was 1 ~ 2 ppb higher than that before the begining of opera-

tion. But annual mean concentrations of NO and Dust were same level before and after the begining of

operation.

3. In the vicinity of the plant SO, and NO, concentrations in atomoshere were the same as the background

levels, also the concentrations of a large number of substances in airborn particulates were similar to the

background levels.

4. On the other hand, the concentrations of As, 80427, and NO;~ in airborn particulates were slightly

high, so it was supposed that the effect of the exhaust gases of the plant appeared.

Key words: coal, coal-fired power plant, airborn particulates, arsenic.
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Numerical Simulation of Water Pollution in Omura Bay

Kunitaka HONDA, Takeshi KAMAYA, Noboru NISHIMURA,
Tokio OGATA, and Masato KURISU

The diffusion of COD was simulated as a part of countermeasures for water pollution in the bay.

The mass balance equation and Navier-Stokes equation were used for tide simulation, and the diffusion

equation was used for pollution simulation.

The tidal exchange ratio of water between the bay and open water was estimated 20% from results of

Cl measurements.

COD produced in the bay was assumed from TP by correlation model.

The simulation results were compared with field data, and reasonable agreements were obtained relative-

ly except the vicinity of shore, therefore further examination must be required for that place in future.

Key words: Omura bay, numerical simulation
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Primary Production by Phytoplankton in Omura Bay

Noboru NISHIMURA, Koichiro KATSUKI,
and Haruhiko KAWAGUCHI

The amounts of gross and net production and respiration were measured by Light and dark bottle
method, and their seasonal variations were measured.
Also to examine the influence of nutrient salts on primary production, nitrogen and phesphorus were added
to sea water samples. This survey was carried out {rom 1980 tc 1983.
The results were summarized as {ollows;
1. The vanation of the amount of net production was large, the values ranged from 1, 250 to -1,340
mg-C/m? - day.
2. The highest value of the amount of net production in the whole bay was estimated 231 ton-C,~day.
3. The seasonal variations of gross and net production at surface layer (less than 5m) were larger in au-
tumn than in other seasons.
4. In nutrient salts adding examination in laboratory, phytoplankton intook the added nitrogen and phos-
phorus, so chlorophyll-a increased over the control by 20~30 times after about 48 hours.

Key words : Omura bay, primary production by phytoplankton, chlorophyll-a, nutrient salt.

41

i U & WM& Ha ) —IREREE N D,

PN SR IRHR DRI A U, DY % b T HEHE
BEFE N TND e, BT, BICWIEa TR 1 N R
KOO DFE LTELENRTE 2, PR FERFIE G 1 ISR T 2210, AfFEE 6

ECAN, WEOIHBORITE AL L, RTE Tay S G, FOEETPLHIETH DL St 1~
He{COD:2mg ¢) #WABLENWELHY, 6§ M| T 5~ 6 (Fem, 2, 5, 10, 15, En
e il CH SATEROAT B I P NAL, INFET 51 m) KB OTIEAISSAEION 4 S 5648 7 )1 D8
IR LT SR A 7 RN R S h T s s, A EIE LR,
Y, Vo Ao EasR TSy o by =, TR EEREA B L ETERN A, St 7
DA AR E A EEREATH G, B WL TIEMee T I EE, 2, 5 m T, 57
72, EuEm, 2, 10mBTEML L. Fh, B,

F T, IERIBEAE~ 58D T H bl U 72 KA

#£1 BRBEBRTOEFE-V0ENE
TSN IR A Y O—BE LT O NP

'I‘lﬁﬁJ %JZU‘ brél}uﬁ“%%u """ 5( (D I—|j‘ Iﬁll L{:Hcﬁ? NOs-N 0 +G.3mg/ﬂ +O,9mg/€

BT BRI DRRIISE, AR rocP

B AR T DV T O E B O TS ’ o 1 o2 o 3

NS AR PERT AR 1T o L T -

SAMSERSEDVTHTOMR TR +0.03 ma/2 No. 4 No. 5 No. 6
7

KRk +0.00 mg/L No. 7 No 8 No. 9

BE, T CCHEERES BT S Y b DR



42

U DB SR G S8 I RN e T v b o — P
W L TR LIDET QM NIS DN TFE » 1, (VX IRER {m) srovrerererrerene Cg/m® day
LR ORD IR E B0 TH L, §H5OH5, (4344 7703 27 DI PE T DR
[l 242054, W, 0%, 2 ba—Ld 3DV A ()X 7Ty 7 ORI reerenns Cg/day
BiMsig A AL, I v ba— s, - HU 5 A A DA PE T
A SR A I & UG 2ANENT B i i L, & 70y 7 GOSN Cg/day
NFNITDWOTIHSR e 7 4 » 2 - TIlLF 2 HEEL, V2 O NEINE
MU AESEETINE L, U\U)HJfﬂu &0 B, KR AR e FEEICR MY, 8K, ) 2R
FdpEh, MR R T, ML T, #2983 2574 9 BEOEREN 2 {F
Bl = — WYL, REEIREIRRCER T ¢, BB, Aa R
a2 pEN = Lo —Duo 8,500 Lux TREFER {7V, 7997 4 ba w2l
IEK A =Boo— Do FORNE L PER ORI U, F72, BHERTO
ST Lo WO A OFTERE S FAERIOFEE 2 B By, 70T T 40 a LR
Duoo t DR A DTS i) v (T-P), er ) v (DTP), ) vl
B v b Uﬁﬂ/@?ﬁﬁﬁ’“'ﬁrf'h’f gy v (POW-P), E@iE) v (P-P), MWiEA]

SO GRS NPT L S RO - Y
EATH LGNS ED, KRARETORFEAMDIY

(mg-C./m"~day} (ZHET L1, R2 EARRTOER - U 0imi
6 COz+ 6 H:O=CuH 1206+ 6 Q2 -
: ’ L ’ NO-N 0 +0.5me/l | +1.0mg/2
s, IO L RO T TR PQ-P
(1) 2 RO LD 3 2 G OO SL: P 0 No, 1 No. 2 No. 3
+0.05 /R No. 4 No. & No 6
DO ﬂ“.:L]JU—BiJ:J """""""" OJ g/m” " day * > s i
o _ , +0.10 mg/t No. 7 No. 8 No. 9
{2 B A D — C OB RE
{(11X0.375 {C/0) wrmemerees Ceg/m’-day AT

GUEA AR D ~ O — 1 m2D AN D //// % Z

A
)

N

Lno Doo Boo

1 AERRE 2 £ESHERAKN



et (POC) #HE L. 36 z:ﬁ'i%iﬁ‘/ﬁ
%v@ﬁ%tﬁ?ém%ﬁw-“%h t il
ik (100%) FNEHENRTHRL, 5%,
S0%DWEKENDXREZO NS (N0 5mg.” ¢,
P:0.05mg/ ¢) OREREENE CRERL 7oy
AN a i Utz T s O S g & 340
WEEBNCHD,

BE S LUER
1T ARSI 4505 BN
AU (St 1~ 6 ) IS DMEPEN O
fLic>W T 31T LTz,

3 &0, 10)NT ki<, KEpmME it
> AL 8 DAHAATL itz A, £ O ) ]I

Wi EE S ngr T, K3 IZH T HE00E
AR YE U TRO IIIGRES D (1 meoAEEIA)

43

Lz ML, Hadis, HIND & S ilikkd g
TERE AR P & B & TR ¢ 300 mg - C/m*
hr A3, HisEeE ¢300~ 1,000 mg-C,”m® + hr &
INTHVD,
i A
Vo= A+ 206, 4],
F LA S AL,
oA W S SR S O T A RN R T
LHY, FAIC LD ELIRIZI00, TRERIZ40~
ton « C/day TH-ot &L TINE
2 AREFEL AN )
{1} #EEnL i Hf'r]éUJJ
5 m LIS oAckE (STAEREE10m & CHEL T
LA, ST mEBCREWERELTE LN,

EReimd AR L iz ki, 10,
T TS AMIE A

CEE D)
St l 2 3 4 5 £
A imp - G/t dav)

DR LEERNERD L7260 THE LA, 10)]1 —200__+200
i s anfie )], TR TS R, gum
rr’i ;
T A F AP ET D EDAEERTHE -, 10))271 [
AT O RE R B i A & <, ik \
1,250mg-C ./ m* - day {7 )], St. 3) 7 oigil ]
]

—1,340 mg-C /m* - day (10}], ) &R92, 600 Ss6:

mg  C./m* - day QWAL S A, S a4kl 1412611 |

AE DTN A5 6 D IR O A TSR LT b :

7
®3 SIFABRUHHHFE st ||
- 112011 /
i bl DL TIINN [

yon7 4a A Wik ’

i) LEETEY v (POSP) Y T F L I,

) (T-P} K003 € ) 77 > il f Q

GHABERY  (DTDP) | R4 TOT-P T b
e > (P-P) T-P—DTP e

ATk g (TOC) Tk
THACTEATREL 4 (DOC)Y | Fi# 1220 TaTOC
WS 47 Bghe 4 (POC) | TOC—DOC M3 BAFHACETLHEES

Fd4d KBS HMEER
AR 1 2 3 4 5 6 il
e s en 86 52.3 58,7 65.8 327 39,7 333.8
| mgCrmeday — G980 — 350 | — 1,340 — 590 — 270 — 370 —
S565,10.27 , . S .

- ton-C/ day —82.9 —18.5 —78.7 —38.8 — 8.8 —14.6 | —242.1
Sr 19| meC/mday — 410 — 540 — 350 60 — 510 320 -
PR toneC/ day 34.7 —17.8 —20.5 3.9 —16.7 12.6 —-73.2
Ssg q.go| mEC/mieday 550 630 350 790 1,050 1,140 —
RO ton-C/ day 46,5 32.9 20.5 52.0 31.3 5.0 231.2
O B 650 940 1,250 — 730 — 440 1 — 1,010 —_—
S 720G/ day 55.0 9.2 73.4 —48.0 —1d .4 —39.9 75.3




44

IH BMRAEREOERELY R BIS6ES A b
SE L HETIK W TE4 KR L I,

2R, 38, 407 -¥BRAITH BN, 564F,
STEELGIZT)], 8 R, 9 BT, B4MaEuE
WIS a2l &M N A B, FHIZ564E 9 T3
EEETL, 2,240 mg-C/m?+ day S VWA ETH
2717,

(2) P4 EE L DI T

A RER DA BL A B 5 IR L 72,

B 5IIEa 5Tty MEICHET 50.5m JBOKIE,
MEEIZ DWW T HR LA, KB T7THIZE—2 7T
30.4°C #iR L, E0H%EEHLYICIEFL 125121
WICET R, —H4, WE6 5i2160,000
Lux TE—~ 27 &R L, £0@BAKRGBEICET L2
f]ﬁbi&SOOLux&ﬂ&b%ﬁ%ﬁﬂJtL\to

WLk SRS L OHE L OBERE RS &, »
75 5T U b A L I O O IR I tEJ—}.]ﬁ’lﬁ'}<

EoTHHT, GLAWTE LT Lk IR
Ol E R L TV,

CAHDFRE, SlullE S Ui R AR
AT OES (B ~RES mET) OAERE S
L7zized, WA 6 ~ 7 BT S mose
AR T DR AW A 2/ % 1P (AN AN

2,000F
1,500+
1.080F \
a0G \/ -/

5 6 7 8 6 10 1112 ,(.,at31011u1ul
566 1 ST 58e°

M4 REESOFEMEL

BUEREAE [mg-C /- day)

v
a
b 1
e =
- <
FL
Fl 4
E‘ — 3 i
T 2,000 =
"E [ — 20 2
3 T
L 1.000 4
L b
5 10 1
= ,
- oH o et dy )
<H
e
—~1,000+

5 4 7 8 9 10 11 12 (5}

b #EES, KB BEOFHZL

3 8%, ) vORBRNER

W T, B/F, )V ERINUCBREORMERE
BIZDWTIE, EHPHSE T No.l (#EENIN) 12360
mgC/m?day THLDIZHLT No. § (N:0.9
mg./ £, P:0.09 mg./ ¢ HM) Tid540 mg-C .~
m? - day &MAEREOEIA & SRz, No. s
(N:0.3mg” ¢, P:0.03mg/ ¢ FEIN) TI3'150
mg-C/m* - day &K<, WINGE & FEEROH
MR R o g, BRUIE T o0 24 AT E SE SR
TRER, UYL AMEEROREDROTEL
Hiskegm iz,

4 BF ) v OENENER

3 T~z kD ICRIBTOWRINER T2, £
EOEGENROABE AT TChH 10T, EBRE
NTHRINEERE 2 T2 212,

AT RRONERBER 6 MR Lo, 2
=, VyORMBRNTIE S 907 4 N a QENE
EAERSAE, N:0.5mg/ ¢, P:O%myd
Wi cHREO0/BOWNESE LN, Fiz
me/E,Pme@/ﬂmM?m%%wﬁm
LTINS SN

—J, No.5 {N:0.5mg,/ ¢, P:0.05mg~ ¢
W oraav 4 a, POC, Vv 0Bl

30

SN0 Oy

0
(mg/m?)

g . L 10

rd

@6 =|FE UrOFEmELyOO07 1 Nad
WINE (EEH488RRE1E)



BHLHLE, ETIDRT LD, 7007 4 a,
POC idEHICHE <5 Y, WETENENI. 4 mg
Smd, 1.7 mg/ € & BEEEBAGRE D 20 ~ 304F4C & 5
Ufo, £121) v DIEEET I, PO, P, DTP #iHE &
EHITED LINIP-P AL TnA, Thid,
T3 by ORRIZEY, POC, o740
a AL, BEE) 777 AL 0C
FNLEEEY) o ALEEEMLTNELDLEER
HNb,

wic, T 7 w7 by OB T 2 IERRE

@ ZEn7 e
-0~ I DTP (G#{FiEEy )
= TP (&Y )
o I POP (U »flE] )
2 [ P-P (M) )
& 1 POC (BEEIEA BEIR 2D
1t
s}
)
45 7
4
)i
dg B
12
P
0]
41 £
{mg;
0 24 48 72 9 thr}

®7 REEFMEOV S OFEZEL

-0 D BEREHE (18,400me/2)
4 " (13,800mg/2)

o " ( 9,200mg/2)

” R
o 30 N:0.5mg/e
o .
- P0.05mg/ 0
4
noo20
a

{mg/m")

10

20 40 60 80 100
(hr)
H8 sOnO7cladEicxdds
HESA L ORE

45

DEBIZONTE S ITTR Lz, FAK (C17 118,400
mg./ £}, T5%TEHEA (Cl7:13,800mg ¢ ) T
VEESIRABIERIR IS 7 T 1T 7 4 v a R R SE 2R

L, #h#4029.0mg/ m° 24,3mg/ m*TdH -1,
50% WA (C17 19,200 mg,” ¢ ) TldigisE
T 5 M T2 B & BN oA, 35,5 mg mP
KEBT S5 L1 250INTH Y, HRIREDK
WAL 2,

FAFTEFRP O 1 DI BEREEREA S D, SR,
RUZK DRI & 0 TR S, BRI IEA,
P E oL S0, 77 v 7 by OGENIIE
BiilnalELOLNG,

A BT, IO&H i EEEERERENS8EI0H Dk
MBAHRICITY, FRERETOsOO T 4V a O
iR | Sl o I N A N s WA 1 b O R D
PR 1E31.5 mg/ mP & IERIEIRE TH U, AR
BT IEMOICER SRS TR U, RBEOR
incd—Bits ERERHMNS L OD 6 BRI
ST L BB R LT D, W ORI
LRl 5 &, B TR ORI L TR

o= DRBIEA IR (N 0.5meg/2, TPl 0.05mg/ BRI

. " C» ) (&R

e kb B Bk GETCEE (N0 5me/E, P 0. 05mg /8RN
ke " o) (BEA

7 401

o

[

7

4

1 O

a

(mg/ )
20 4

SRREIPSIPEEEL LS SN

T ______..___.A_._._...-;--_‘._-::'.l
20 40 60 80 1040
(hr)

®9 FEEEKETOIOAZr)lad
#eFZ L



46

BTG OMINNIC & X E 0, SR SEsT
TG>T WD EEZ NS,
E )

N ORI INIE 1T £ - TIES L
AN E L, #2,600 mg-C/m? - day DIEA R 5 H
o COREDICAMELNIZ RN E glEr b oh sl
w&bf,mg,ﬁﬂ@ﬁ%ufwumkﬁ,mm
R T DR UINEICE G DR 1 1)
S ONEGHENT I, FEBECDBELTED S
DAL Z DEFO M % & o 2T E L b

HEMDND, ULrLGAS, TOENEO AN,

DI DRI L O HEFT & 0R%d —o oFg
EEQBLEEALNDG, T, NRHBOXRERT
R OV OB I A R ARSI e D & A
M, MRAEELE, WL S SIERIT AR <t
SCTERRHRMNNC &2 D P BERSRIR € L 3 po
%,UVMf???%VWE&@:inﬁm%mﬁ
LU, FIHMICZ a0 7 4 v a OBINA 7 5, 48

IR RS CAMIR IS VS S 2 7 00 7 4 v a (i

HEitofz, JDEDHITE AN DGR T A
WS 77 v 7 b BRUR (i S T R A E
BNE LD EMELLNS,

& F XM
1) LEMFELERRENS, LSO A
SRTERBIERFLCL A B A, (1983)
20 LVACKPEY 2l KB OB il & kR,
fiiht 2R ), 92~109, (1973)
30 FRAEAL LAk, SSEnRAAE, Mil
AFHRIE, BRI, R SRR i}ﬁf
WHIERT#, 17, 42~44, (1975)
A b BRI, L ES, OGBS
iH/J(S:JﬁEJk. 19 (4), 5~17, (1977)
5 ) FNRRCK, AL AR
6(Rﬂ7w,wm4m,UWm
D OALKRRE A IEREAERIELC, BT AT L 2,
(1974}

AAF



JEMSE L AR 25, 47~53, {1983)  #M 47

A NRHEREK DAIRIZ DN T

Nz« fak sk

Treatment of Gray Water

Yoshiyuki KAWAGUCHI and Masahiro FUKUNAGA

In recent years, water pollution was progressing in small rivers flowing through urban areas and semi-
closed water areas.

Untreatment of gray water which has great part of pollution load in domestic waste water 1s main cause
of the water pollution.

[n order o treat the gray water simply and efficiently, soil treatment method and simple catalytic oxida-
tion method were cxamined 1n autumn and winter.

The results were summarized as follows :

1. In case of soil treatment method, good treatment effccts were obtained. The final effluent quality was
BOD and COD less than 5 mg/ ¢ (removal rate 98%) , SS 8 mg/ ¢ {95%) . T-N 2.3 mg/ ¢ {(78.9%)
and T-P 0. 07 mg/ ¢ (97 %)

2. Tn case of simple catalytic oxidation method, still water experiment had a certain degree of treatment
effect, but continucus flowing experiment had little treatment effect because of the excess of volume
loading and low water temperature.

Key words : gray water, domestic waste waler, soil treatment method, simple catalytic oxidation,method
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Quality of Bupleurum Root Cultivated in Nagasaki Prefecture
(Report No. 2)

Determination of Saponins in Bupleurum Root by High
Performance Liquid Chromatography

Masayo KUMANO, Koichiro KATSUKI, Michio YAMAGUCHI,
and Seisuke TERADA

This study was conducted to know the variation of Saiko-saponin contents in Bupleurum root (Mishima
saiko) by cultivated soil and applied fertilizer. The Bupleurum root was cultivated on lield soil of the {oof
of Mt. Unzen and reclaimed soil of Isahaya plain which were enriched with only chemical fertilizer or
chemical and organic mixed fertilizer,

Saikosaponin-a and -d in methanolic extract of the roots treated with acids were quantiatively converted
into Saikosaponin-bi and-b: (dienesaponins) respectively which were measured by means of high perfor-
mance liquid chromatography (HPLC) on an octadecylsilylated silicagel column.

The results were summarized as {ollows ;

1. The germination percentage of Bupleurum seeds planted in field soil was 16% and that in reclaimed soil
was 11%, and mean weight of each harvested root was | g.

2. The recovery of Saikosaponin-a by TIPLC method was 96. 7% and that of Saikosaponin-d was 98. 4%.

3. Tn the case of field soil, the contents of Saponin-a and -d in the root cultivated with only chemical one
were 0, 15% and 0.17% respectively. and those in the root culitivated with organic and chemical mixed
one were 0.28% and 0.31% respectively, Therelore, the use of the mixed one for the cultivation of the
root was effective twice in comparison with the use of only chemical ore.

4. In the case of reclaimed soil. the difference of saponin contents between the use of only chemical one
and that of the mixed onc was not recognized. Both saponin conlents were Saponir-a @ 0.24~0. 34%,
Saponin-d : 0.27~0. 31 %.

Key Words : Mishima saiko, Saikosaponin, Bupleurum root, HPLC.
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Water Quality Variations of Obama Hot Springs

Nobuhiro MASUDA, Michio YAMAGUCHI, and Seisuke TERADA

Obama spa is famous in Japan by the high temperature and abundant flow of spring water, The spa situate
at the western foot of Mt. Unzen and fronts Tachibana Bay. There is many hot springs in the limited area
along the seashore.

From 1945 to 1960 (after World War [} | the spring water was excessively consumed for salt manufac-
tures as heating power, and this consumption caused permeation of sea water into the spring water and
lowering of the spring temperature.

In 1955 when the consumption of the spring water became maximum, the chemical components of the
spring water increased 2.6 times in comparison with those in 1935, and the rate of sea water mixed into the
spring water was 57 % calculated from chlorine concentration.

In 1960, the number of spring wells was decreased from 84 to 28 to protect the spring sources. After this
countermeasure (in 1962~ 1964) | the spring water qualities recovered quickly to 33 % of the mixed rate,
then the recovery rate decreased gradually. In 1983, the mixed rate become 25 % but not recoverd to a
level of 22 % in 1935 yet.

Key Words : Obama spa, spring water quality variation, mixed rate of sea water.
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BE»5HZ2DRAOPCB, PCQOET

Bl =T - mEHES. - IEDEE
RO - SFHRES - BH ST

Transference of PCB and PCQ from Mothers to Fetuses

Taiji HIRAKI, Nobuhiro MASUDA, Michio YAMAGUCHI,
Kazuto NAKAMURA, Seisuke TERADA, and Genji SHIRAI

Last year the transference of PCQ from two delivered Yosho mothers to their fetuses was described.

In this time the samples from three delivered Yusho mothers were analyzed. Therefore the results of five

Yusho mothers and five healthy mothers delivered from August in 1982 to January in 1984 were compiled.

The results were summarized as follows :

1. Average PCQ concentration was 0. 8 ppb in placentas of Yusho mothers and not detected (<0, 01 ppb)

in those of healthy mothers. Also average PCB concentration in those of Yusho mothers (4.2 ppb)

was higher than that in those of healthy mothers (0.8 ppb). Concentrative gradient of PCB and PCQ in

placentas was observed that was higher at mother side than at fetus side.

2. Average PCQ concentration in each sample of Yusho mothers was in following order : maternal blood

1.4 ppb, placenta 0. 8 ppb, mother’s milks 0. 5 ppb, and umbilical cord blood 0.1 ppb.

Also average PCB concentration was in following order : mother’s milk 14.5 ppb, placenta 4.2 ppb,

maternal blood 4. 1 ppb, and umbilical cord bloed 0.9 ppb.

3. Because PCQ concentrative ratios of mother's milk and umbilical corb bloods to maternal blood were

lower then PCB ones, it was supposed that the transference of PCQ from Yusho mothers to their fetuses

was less than that of PCB.

4. Gas chromatographic peak ratio of completely chlorinated PCQ had differnt tendency by each sample.

KEey Words : PCB, PCQ, fetuse, placenta, umbilical cord.
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M—3 | 26 1 [7.9(0.8 0.024 | 7.3(0.8) 0.028 1.4(0.7) {0.01] 28(2.1) 0.015
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i R 2 0.840.4 <0.m

K3 WEEEOBEBEICHT 38HHOBER
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Biological Survey of Rivers in Nagasaki Prefecture
(Report No. 6 )

The Rivers Kawatana and Daijogo in 1983

Syuzo ISHIZAKI, Mitsugu MORIBAYASHI, Kazuto NAKAMURA,
Yoshinori TANIMURA, Tokic OGATA, and Kazumi YOSHIDA

In order to evaluate the river conditions, benthic faunae of the River Kawatana and the River Daijogo
were 1nvestigated in May and October 1983. Also some chemical properties were analyzed at the same
time.

In the River Kawatana, the prevalent spesies were Baetis sp., Hydropsychodes brevilineata, Chironomidae,
and Asellus hilgendorfii. At all stations in this river, relatively few species were collected and tolerant spe-
cies to organic pollution occupied the major portion. The biclogical evaluation based on biotic index,
pollution index, and dominant species showed that this water system was relatively polluted except St. 2-
These results were similar trend to those in last year. On the other hand, the results of chemical analysis
showed that water quality was comparatively in good condition except middle reaches. The main reason for
this contradiction may be caused by sediment of the riverbed.

In the River Daijogo, the benthos dominantly distributed at St. 1 were Ephemeroptera. But tolerant spe-
cies to organic pollution such as Chironimidae, Baetis sp., and H. brevilineata were dominantly below St. 2.
The benthic fauna was influenced by domestic waste water at lower reaches, especially the influence at St.
4 was remarkable, Also, the reults of chemical analysis showed a similar trend.

Key words : benthie fauna, water quality, dominant species, organic pollution
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T, KEOWETH B, IWHER< &KHE L
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BRERNICH 5 &, KEEARELIED St 4, 5,
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BUITEEL T % . BEBREES D S Ok,
Etth - FABREL S OPKASET, St. 3, 4, 5
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Table |. The principal circumstances in catchment
area of each station in the River

Kawatana.
. . |Rice field |Nyyber of ceramic
Station |Population area factory
(a)

1 221 954 15

2 1,212 2,246 8l

3 2, 605 3,181 106

4 5,518 16, 765 241

5 3,104 14, 579 112

6 2,301 19, 426 43

7 842 9,177 5
Total | 15, 803 66, 328 606

{Data of Kawatanaz—cho is not included
in this table}
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Fig. 1 A division map of catchment area
in the River Kawatana.

(The number shows the sampling station.}
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BHEEWEL B ->TWa,

(3) BdLHE

FEHHRTOE]L ~3EEES Tabel 2 1TRT,
ZHE & HIEWRYEO2 A YUY E, a T Vv
FE T, 2AYHR, A AvaESELEE
N, ZOEHPU3 »FICEALTNSE, FrE1 4
SEC RS EHED0% M Eic s 2 HEFE L,
BSOS ERL T A, 512, ks
TR~ OEEOEI LIS BB L b <,
HHER & HBERAN Lo THBY, b 3 44
iR L AT S S,

{4) VHIITAEAEOH &

£ ST OFBREEOEIELE O FER O R B
Bioh®58&% Fig. 31077,

Table 2. The prevalent species in the order of
number and the respective percentage
in the River Kawatana.
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St. May 1983 (%) Oect. 1983 (%)

Chironomidae spp. 29,7 | Baetis sp. 37.8
1 Simulivm Sp. 26.0 Semisulcospira 1%.1
bensoni
Baetis sp. 20.8! Helichus sp. HB 9.0
Baetis sp. 71.3| Baetis sp. 53.7
Choroterpes 5.7 Baetiella japonical(.8
2 trifurcata
Matacopsephenus 4.5| C. trifurcata 8.6
japonicus
Baetis sp. 48.9| Baetis sp. 21.4
3 Chironomidae spp.  13.9| C. irifurcata 17.9
Hydropsychodes 12.8| Chironomidae spp. 15.4
brevilineata
Baetis sp. 62.8| Baetis sahoensis 16.9

4 | H. brevilineata 15.0| M. japonicus 16.2
Chironomidae spp.  5.7| Caenissp. CA  15.8

Asellus hilgendorfii 32.3| Baetis sp. 35.3
5 | H. brevilineata 30.5| Chironomidae spp.25.3
Baetis 14.9| Caenis sp. CA  16.2
A. hilgendorfii 35.8( Baetis sp. 25.1
6 | Baetis sp. 28.6| A. hilgendorfii  17.2
H. brevilineata 13.2| Canis sp. CA 15.0

H. brevilineata 52.3| Baetis sp. 44.0
7 | Baetis 32.1| Chironomidae spp. 20.2
Baetiella japonica  5.2| Baetis sahoensis 14.3

% 9 ST R O R (Fig. 34 T, St~
3F T St 1D10H F & 40—-50% B 245, St 4l
TTWEs0% L L& 20, HEICEEOERNEDH
REFEBOIEERL TS, —HEEROHE
(Fig. 3G#) T@d, £AcHVEEE o, BiC
St AT Ti390% Ll E OB EEFEERICE L T
WA, ORI ED 71 SL1~-3TH80%
D Eo@EssEmeEcsdn, BEkEEsHR
LTh, ¢OEBEIEZ RN IEERLTNS, o
NHDEME 3 +y FERBUTRETS 5,

(68) &b RO EM K ORI

HAAEM S OEBES EOBEEEL TV
WEHSIZS, WATRTHEHRLERE (C
index ) DfE% Tabel 3iCmd ., HEEPEBUEHE
1, IR LEERIDEEL S,

25 M N
G =AML

=‘§nu('ﬁn_1) __5:7121(712:*1)
Nl'(Ni_l) ’ 7Nz'(Nz_l)
f1ZL, Ny, Nt ZEEROBEAE

Ar /1'2
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nu, N %#A@ﬁ@fﬁf$§ﬁ
Sz U THMULBIATH S, ], ¥
& & T OB A <, AR L <1
S TWBRIERIRLTLS, COMIBE LTE, B
ML T H AL E B0 B EOE SARE S &
STHY, LbFhon#diic o dEan ks
WL EBEHFHIEMTELS,

(6)  HMp MK PE

biotic index (Beck-Tsuda, ¢} %, pollation
index (Pantle-Buck) %% #5EE0 3@oH
HIC L VKEHEEITD, Fh 51085 RS ER
Z Table 4 275,

NEFIS8EERE (X St. 2 4% 08 & B -ms O At & i
Eah, MoHEd AT g-ms &¥FE s iz,
St. 1, 2THRBANEICLEIDETHLECHS S
BN, 05 & g-ms o & 2 kD, — K4
St. 3LVF T, #ERELTATB-ms &¥E X

1, ¥FIZ St 4 LDUF ¢ W pollution index fEA52. 0%
EEDHIENEL, HREEATH I ALY PE
WVEOHBIRE ST 48, SRERNEE RS
2TV,

CNHOERE LT, 3BT, BERES
RABNEFLTHE I En s, EEHACOLEEE
IROFEBEHFoN 2, TR TFRETIE, KA
5HOEKOFENE L SN 5, FEREEORMIET O
HETE, SEEORBIEORIIAORANRED 5
NTHY, ARSEORALFIIERO—EEE L
HNBH. FRMNEHRSHERE LS TORECH Y,
BIRICENEQHERAED o5, ISR HER L,
AEEED DT, EYEAOEEIENN 0L
R Eh B,

(7) B{FERERR
(a) WIIARE
BT DNREWERER % Tabel 5, Fig. 4,

Table 3. Values of similarity index (Ci) in the River Kawatana.

May 1983 Oct. 1983
St.1 2 3 4 5 6 5t.1 2 3 4 5 6
St.l
2| 0.45 (.84
3] 0.62 0.90 0.68 0.72
41 0.50 0.96 0.96 0.37 0.32 0.64
5] 0.38 0.30 0.53 0.46 0.75 0.82 0.76 0.49
6| .37 0.55 0.65 0.63 0.86 0.67 0.67 0.71 (.66 .80
7] 0.31 0.52 0.69 0.71  0.69 0.53 0.85 0.91 0.77 0.45 0.9 0.74
Table 4. Biological evaluation of water quality in the River Kawatana.
St. 1 2 3 4 5 65 7
M 22 27 25 21 21 16 17
Beck—Tsuda’s ay 0S 0S 0S 0S8 0SS g-m g-m
bictic index Oct 17 20 21 20 15 19 11
et g-m 0SS 0SS 0SS p-m  B-m  fem
M 1.55 1.48 196 2.04 2,15 2,14 1.75
Pantle—Buck’s w g~-m 08 f-m g-m g-m pg-m  B-m
pollution index 2.00 1.60 1.77 1.82 2.00 2.11 2.00
Oct. —m —m 3-m B-m A-m -m -m
Dominant . May -m  f-m f-m  f-m  fB-m  F-m g-m
ominant species Oct. f-m g-m f-m  f-m g-m 3-m B-m
. . 0SS~
Synthetie® evaluation B-m —m B-m p-m p-m p-m f-m




Table. 5. Mean values of chemical analyses ( May and Oct. 1983 )
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Station R. Kawatana R. Daijogo
Parameter 1 2 3 4 5 6 7 1 2 3 4
pH 7.0 7.0 7.3 8.0 8.0 7.6 7.5 7.4 7.3 7.9 7.4
DO(ppm) 9.1 10.0 80 9.9 10.0 9.4 9.1 9.4 9.6 9.4 84
DO(%) 107.4 123.0 96.2 129.5 130.2 118.6 114.2 | 109.6 112.7 119.3 112.7
BOD{ppm) 1.0 2.4 1.5 3.1 1.6 1.3 1.9 0.7 0.6 0.8 2.1
MBAS{ppm) 0.03  0.05 0.10 0.05 0.05 0.02 <0.02 | <0.02 <0.02 <0.02 0.15
PO, —P{ppm) 0.007 0.021 0.012 0.001 0.003 0.005 0.008 | 0.003 0.026 0.022 0.036
T—P{ppm) 0.055 0.075 0.075 0.060 0.050 0.060 0.055 | 0.028 0.028 0.030 0.071
NH,~N(ppm) | <0.01 0.02 0.03 0.0l <0.01 0.02 0.01 0.01 <0.01 0.02 0.02
NO, —~N(ppm) 0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 | <0.01 <(¢.01 <0.01 0.03
NO, —N(ppm) 0.36 0.41 0,51 0.56 0.47 0.45 0.44 0.57 1.04 0.67 0.81
CI1 ~(ppm) 5.5 7.1 6.3 9.8 9.1 7.3 7.5 8.5 8.6 9.6 13.0
Flow BOD load
F0.10 2 ol < PO.P {m¥s) (Kg/day)
:2 E : ;rerSiN = Flow
:||-_7 *-ZJ & NO,_N 0.3} - BOD load {60
z L
T | B 40
So.05F 1.0
9
) 20
(o]
[=
a4
I
=
Fig. 6 Pollution loading amount of BOD at each
- - station in December 1983.
Fig. 4 Concentrations of inorganic nitrogen, total
phosphorus, and PO,—P at each station in
the River Kawatana.
(b} FANIEHDEE
+ : MBAS B2 RAERKEZ L S A HAEO
TR Ls BOD iR EB % Fig. 6 ITR¥. St. 1 ~4#T
20 FEDARMT, St 4, 5BAOEMTH 1, &
oalmaol 10§ < e A ORI A B E Fr St 4 HAITE <
- YO | -
g |® ! 0, TEMOEEEESTZIRITHELBDNS,
oaf 1.ef i St. 4 LBRBAAN I RE I BEOBLE ST
/\_\\' MEHREFLTWS,
St1 ¢z 3 4 5 & 7 (c) HEHEY

Fig. 5 Concentrations of MBAS, BOD, and C!” at
each station in the River Kawatana.
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RS TRPEWMERE R LT VA, PRI AD
MEAL, EEHAEABNCEESTALNS,

EPi L HKERERERR T, BiEOKE

(St. 2) LISk B-ms T2 2BHRMEMITH 5,

BOD ## % & St. 4 LIAREWETHEHZH, 20O
& n, NGRS OO 12T 855 BEE
LOHKOFBARZEL, BWHRSDOFEAONE
PHOHAESITHo 77,
E5] %A & U EEEET U 7245, Table 6
IR &0, NG St 3 TES]IFRREO 2
EREECHESRHINEET, KELEGLL

SN A
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HME T2 ARSEAT, B St 3, 4T
EEHDZ L moT WA, BB OEH T, ©
VR I AL YPENSL, BIZS O St 4 TOH
A Z» -1,

(3) fRdHE
FHURTOE ~ 3B 5HE % Table 7 iTFET,
St.lTcEs AaaruvBrE 1 BSECL -
TWaHM, 82, EIEEEIBEEE ©F o

HTHb, FLI0FEEIBLIENIHF Vv b Y
TITHLNHERGC 4% E b, St 2LFT
BELECIEEAEWEEHEETH S, 1L,
St. 3IOI0HEEIFLEN YOIy =T Hray
THY, TOHREEESTTabh, FES
NN -2 ERERBLULTHADME LA,
3y FEZMULMENE LT, St 1 &1L TFoM
RIETOBEERIIENALN, T/4D5, St
1 TUHERAKEEO A Fa 78S LD ITHL,
St. 2LTeRZR) AR, apranm, aHy
YT bET S, I AAVAEOEREMNEENEE
RoTWad,

(4) HEmtEOLS

FHR ¢ OFEBM M EOMER OB R % B
i 58 E% Fig 8 IR,

EEMEE IR T DBB RO RER S & THRICL
SEUFOLBEIINT AU SHAE <, St 3,
4 TUTIE100% OB EMSTEIRF R & 5 2 4iab
BB, NS 3 r FELERTCTHI TOERIL
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(5)  AMUS T OFEHEALE O F:

L T ORERRDOBLIE % Table 8 101
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Fig. 7 Number of species of aquatic macro-inver-
tebrates in the River Daijogo.

Table 6. Concentration of Si0zin the sediment attaching to the riverbed.

River Division Upper reaches Middle reaches Lower reaches
Nagayo St. 1 47. 8 St. 2 44, 6 St. 3 48.8
St. 4 55.7

Kawat St. 55. 6 St. .1
awatana Z 55 3 80 St. 6 50. 1

{Unit : g/ 100g dry)



73

Table 7. The prevalent species in the order of number and
the respective percentage in the River Daijogo.

St. May 1983 (%) Oct. 1983 (%)
Baefis sp. 22.6 S. bensoni 29.9
| B s
Ephemerella sp. ED  12.6 H. brevilineata 6.4
Chironomidae spp. 37.1 H. brevilireata 32.2
2 C. trifurcaia 27.7 Ec. yoshidae 26.4
Baetis sp. 19.8 Baetis sahoensis 8.3
Chironomidae spp. 83.0 Ec. yoshidae 43.8
3 Baetis sp, 3.4 Baetis sp. 17.8
A. hilgendorfii 3.0 Chironomidae spp. 13.5
A. hilgendorfii 42.3 Chironomidae spp. 83.8
4 Chironomidae spp. 26.2 Ec. voshidae 7.5
Eaetis sp. 19.6 Erpobdella testacea 3.8

Ml May 1983 [J0Oct. 1983

Fig. 8 Percentage of the number of “Tolerant
species” (Left)
Percentage of the number of individuals
belong to “Tolerant species’ {Right)

HEP20OMTFHOSL 2 MY LZBETH
B EMbipd, JhEEIRLEBY, KEHAD
Heakod 2 85 St. 2 OFEABE CELT 2 &k
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AUNE L, St 4 OBEEMRALPRADH L ER
LTWa,

(6) EEAKERE

SHOHEEIL L HBPEROBREHERHR I
Table 9 IR,

St. LIEBHEHFEL SBFTERAKETH S,
Ll St 2, 3T, SHEMRSSE f-ms T,
B 54T St 4 TRENEEOMENSS H, 10FLD

Table 8. Values of similarity index{Cai)
_in the River Daijogo.

May 1983 Cct. 1983
St.1 2 3 5t.1 2 3
St.l
2 0.29 0.18
3] 0.05 0.65 0.09 0.77

41 0.25 0.50 0.47 0,03 0.14 0.31

a-ms -5, BEYIETH £ -ms~ & -ms & HE
INTVA,

(7} EbLFER AR

B BT S5 KEAEREEI Table 5, Fig.
9, 10T,

KA DAE G Sy FEBFERCEREZRLTHE
0, St.1~4 ETFRIKE> THBPEITLE WS,
&<, KimommeticiE T S St. 4 13 BOD
2.1 ppm, MBAS 0.14 ppm, T-P ¢.07 ppm,
Cl'l3ppm & &<, F723 HEZES 0 R W B %
TL, HEFEKOFENAHICLEEDEEALND,

3 Pollution index {fi& BOD {ED bR

NN, K EFNZEHEEREZT 12 6 )]
b2 T, Polluntion index fii & BOD % 7'
Vo 7B i st 2L 0% Fig 11KR T, &
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Table 9. Biclogical evaluations of water quality in the River Dai jogo.

St. 1 2 3 4
39 16 16 15
, May
Beck—Tsuda’s 0s f-m 2-m £g-m
biotic index 35 34 21 7
Oct.
oS 0S 0S a—m
1.46 1.56 1.77 2.25
May
Pantle—Buck’s 0s A-m —-m -m
pollution index o 1.33 1.74 1.86 2.22
ct. 0S -m 3-m m
Dominant May 08 -m A-m &—m
spceies Oct. 0S A-m A-m @-m
f-m~
Synthetic evaluation 0s -m —-m —
&=
£ 0.10 z.oL o f??‘gp + :MBAS
;: E + :NO,_N < :BOD
. & = 1NO,—N ~ i Cl-
I .
“ T = NHe=N _0.3F 3.0 18
Z 5 —
L % E E J/ -
2 0.03F 1.0 e B 410 &
:_ 2 G.2Fr~2.0F T
¥ g |8 o
o} 45
o 0.1} 1.0
1l 1T _
& n " i L
5t. 1 2 3 4 L
St 1 2 3 4

Fig. 9 Concentrations of inorganic nitrogen, total
phosphorus, and PO~P at each station in
the River Daijogo.

BY 70Ky 7S BOD EE0MRIZRADS
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W5, &7z Pollution index & BOD @ ZF{i A5 —5%
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SOBRGERSIEEMYRICEEAS 2 TVE &
ERLT WD, NHB WY, HEEMhOERY (&
REE) PEEIOELEI S VRS 50
EERBRTVEY, HEPOBHKE sl ady
YThErIroICEIBEEE LY, $r 3L
AVRA I IZADMBER ST C & b5 LT
Wa, SOELIILE, St 4 BT e a3l
FEYZ 25 A REO NS 5N, BOD O
AWEIADEERLTVS, UL, EB2H

Fig. 10 Concentrations of MBAS, BOD, and CI-
at each station in the River Daijogo.
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Fig. 11 Relation between pollution index and BOD by saprobic state.
{ Percentages in the figures are correspondence rate. )
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Measurement of Air Pollution by Monitoring Stations

Kenichiro YOSHIMURA, Masaaki NISHIKAWA, and Kazumi YOSHIDA
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NO,”| —0.001 0.405  0.696  1.000 n =81
Cl™ | 0.511 0.943  0.677  0.143  1.000 r = 0.283(P<0.01)
NH,"| 0.301 0.425 0.528  0.578  0.363  1.000 r = 0.217(P<0.05)
ca®'| 0.699 0.572  0.823  0.483  0.456  0.344  1.000
Mg"| 0.496 0.933  0.683  0.159  0.986  0.360  0.455  1.000
K+ 0.597  0.940  0.821  0.296  0.951  0.466  0.653  0.952  1.000
Na 0.557 0.940  0.721  0.159  0.983  0.349  0.548  0.981  0.969  1.000
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st SEAEF S, 8(2), 106, (1983)



BRI S EFRFTE 25, 97~101, (1983) EHt

RIETHARRAE B 1H)

HE - -

97

Loading Weights of Air Depositions (Report No.1)

Kenichiro YOSHIMURA and Masaaki NISHIK AWA
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#4 BB THORINETE (RR) (mg, )

i 1 |'s 584110 | 5584120 | S50 LH | S.59% 2 A | S.59% 3 H
S0 - 38.2 36.6 70.1
NO; 4.14 7.17 7.17
Cl- 56.7 100, 68.9
H+ 0.02 0.01 0.00
NHy 1.43 1.75 0.64
Cat* 8.55 15.0 B E SO 57.1
Mg** 6.42 12.5 AT T/ | 21,1
K+ 3.67 4,53 14.5
Na* 34.1 62.2 42.3
Fei* 5.98 6.50 50.3
Mn** 0.21 0.16 0.81
AP 3.92 8.44 . 41.9
124 FFR | 163,34 258.86 374.82

#£5 2B TEFICADIHUBTHRASDRE (&1 1 - RIAUL)

ap XN ) S s8E11A | S.584E12A | S.594E 1A | S.594:2 A | S.594 3 H
SO 0.20 0.23 9.12
NO; 0.09 0.16 0.08
Cl- 0.08 0.29 0.10
H* 0.22 0.01 0.00
NHy¥ 0.11 0.21 0.00
Ca®™ 0.17 0.43 — — 0.14
Mg 0.13 0.39 0.14
K+ 0.21 0.34 0.06
Na+ 0.09 0.30 0.09
Fe® 0.91 0.67 0.25
Mn** 0.80 0.57 0.19
Al* 0.62 0.85 0.18

124 BT h 0.11 9.30 0.11
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Measurement of Offensive Odour in Nagasaki Prefecture
(Report No.12)

Toshikazu HAMANO, Yasutaka NAKAMURA, and Masaaki NISHIKAWA
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R IC B TEEICE R s, THREFTE»
SEEL TR0 v o EE(oBE s B b
Nd, 77 ¥ BETEIEERWEIRE ICRAEG
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M2, ZHAL A F S EREE 25E D Sz,
EERYEBOEMREIIRS D EBY THo 1,
77y FRERCESEMICEQHEBENR AN, B
KEECEAWEROMEBILEE <, FibkE: R
b AF VRO AN EZSBETH - 12,
4 TR
T EEERERER AR 1 ioR T HE TR o, R
BFEREIRTEBY TH 7,

®2 RIXMENERE

HER 1A 2 oM o
77w FE B 23,000 130,000 5,500
Wk R B 130,000 55,000 13,000
VA 3R 970 2,300 970

(95.8) (98,2} (82.4)
TN (U 230 970 97

(99.8) (98.2) (99.3)
onh BT R OB 40 42 34
e oHy OBROR 10 10 10
HY () OB, BRI ARREERRT,

3 ERYMHEREANEESR (HM58F6A1TR)

FHESEBRIITEOERFRLEA LN L4
REBIIETORIDERD b,
7y NEESHSBE TR LI ELL PRIBET
99.8%NEHERTH D, FRZHi(bKSE AFiLAL
ATy, TreEoTFINLTBFLBEEET LT
Lz, &7z, Bk A F 0, 2Bk AFrcs LTk
Mt X O EERLEEOFLENRIC L s T Wizizs,
Mt L BOBAMHICBINERE LTV BT 25
X,
LLEn#ERM &, BHREBECEL THERLENS
b3z » Tt LTI,
NG

{D)

777 2 b IR SR 3

(31
{10em)

A T5 o b G

{F}

(G)
B e
(A), (E) 7w rmsy
(B), (F): #4¥75LKr7
(C) Y RMATHS (FmEZ00wr)
(D) HAA—F—
(G) @it

HPTIRERE WAY 1 ppm

=
[ A

g 7 = FuxAFR] BOR

ok INETIY A F o A F o TIEST i m g

75w b 0.080 0.16 $.0063 0.011 2.0 0.16 23,000

{160) {1,500} (51) (39) (13) (1,400) (3,200)

ok iR 0.82 0.77 0.17 0.17 59.0 4.7 130,000

{1,600) (7,400} (1,400) {610) (400) (42,000} (63, 000)

A Ut ND ND ND ND ND 0,010 970

(89) (89)

oAk Lom R ND 0.0093 0.0014 ND ND 10,012 230

(89) (11) (110} (210)

Wt BEOR R ND ND ND ND ND ND f%

0

“-ﬁiuﬁﬁ-iﬁuﬂé-ﬁi -------- 0.02 0.002 0.01 0.009 1 0.005 —

(A X B

o |OR <0.002  <0.0005 < 0,0005 0.0005 < 0.1 <0.002 10
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#4 BRLBENTLAEER (BRSBEB8A6A) Hif: ppm
A T it 7k i 5
Wl AFA B AL TEHE pop-p| B L AFA B AL ZEHE ooy
534 kOB OANATIL AFN A F RO OANETE, AFI AFI
12 2.9 3.4 0.034  0.19 15 1.3 1.0 0.11 0.43 110
13 1.8 2.3 0,034  0.16 15 1.8 1.2 0.11 0.36 120
14 — 1.3 0.034  0.16 7.5 2.3 1.2 0.11 0.33 100
15 — 2.0 0.037  0.17 8.0 2.3 1.4 0.11 0.34 110
16 1.6 2.1 0.028  0.16 5.0 3.1 1.2 0.097  0.27 140
17 1.1 0.84  0.023  0.13 4.0 2.5 1.0 0.083  0.17 120
18 1.1 0.69  0.024  0.094 1.0 3.0 1.0 0.083  0.21 120
19 0.85  0.56  0.016  0.097 3.5 2.3 0.92  0.088  0.15 120
20 0.87  0.69  0.034 0,064 2.5 3.3 0.93  0.080  0.15 85
21 0.92 1.0 0.046  0.081 4.0 3.0 1.2 0.094 0.2l 120
22 0.58  0.34  0.022  0.048 3.5 2.6 1.2 0.094  0.26 120
23 0.56  0.15  0.010  0.035 1.5 3.4 1.2 0.094  0.16 100
24 0.3  0.11  0.008  0.046 2.0 3.8 1.3 0.12 0.13 140
Tk 2.9 3.4 0.046 0.19 15 3.8 1.4 0.12 0.43 140
Herh 0.3  0.11  0.008  0.035 1.5 1.3 0.92  0.080  0.13 85
R | 1.1 1.2 0.027  0.11 5.8 2.7 1.1 0.097  0.24 120
By P TREMEC LV RE (KRR 2ppm)
%5 HESHEMOBBERE (1)
7 7 oy PR R w o ok BR
I Ej}t%ﬂf Sl roeay {%I: e @%j{f 5%5 TyEST
?;'I'; ’&E 1.000 1.000
jjm;ga;; 0.964*  1.000 0.174  1.000
ﬁﬁ 4 jE 0.564*  0.596"  1.000 —0.239  0.688™  1.000
—;- e ﬂf 0.915™  0.894™  0.550* 1.000 —0.802* 0.255  0.535 1.000
FLE=7 | 0.885"  0.891™ 0.501  0.795™  1.000 | 0.153 0.288  0.274 —0.076  1.000

H) o ok fEIRES BT
w1 %TH

* %k |
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w6 TEHEERER (RFS8EI0H21R)
) il i % (ppm)

RABE e e 4 F o B b AL oo
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e ‘a% <10 ND ND ND ND ND
el I
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(M 3 11 By {99.8) (>99.2) (99.7) (67.3) (92.7) (>80.0)
T e b R 4.1 ND 0.0022 0.0086 0.016 ND
(i 1:) {99.8) (>99.2) (99.8) (21.8) (69.2) { >80.0)
75 o b WOR 23,000 0.24 1.01 0.011 0.052 1
N O 10 <0.002 <0.0005  <<0.0005  <<0.0005 <0.2
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E b AKIORFIEEGLUT Th - 12, 24, 111~114,(1982}
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BB R &AL EPIeRTER 25, 107~109, (1983) ¥kl

197

BB L AREE G338

FBEFEEBI BT IRIREE & BT OB

RS - O — - P ERE - (UOTES -

Measurement of Odour by Sensory Test (Report No.3)

Yasutaka NAKAMURA , Toshikazu HAMANO , Masaaki NISHIKAWA,
Masahiro YAMAGUCHI® and Tetsuro WATABE®
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Change of Water Quality in Omura Bay for the Past Five Years

Water Quality after Implementation of Stricter Effluent Standards

in Omura Bay

Haruhiko KAWAGUCHI, Kazumi YOSHIDA, and Hisatake HAMADA
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HE T AL RER LB A AR LI, 0
2, WA OV TEERRERILA Shume,

3 WHEMFEE
BEBERIT, EIUIRLL IS, BLA YO/
BeFEERE T 8ng, t B Th DA, ARCiaE
EBERELHELTLSVIEHH L, M3IKRLIL
SICEM SR T T Teg,/ LHETHEICTAD, 118
Eab ERLTI~231iEd9ng/ 0 &EaD,
BALEL TS, Lol, BRSTET Hid, EF
¥HET10ng, ¢ #E08 L 7208, T -23RBAKEL G
D LicEFEROBELELLND, T, EB
DDOIT DN T i, B EKERBRSOFAEL LSS
ks, MEF L E L RIITESREBLL,
EETCIHERECREIIE TV EREINTY
278, [EBRFLAFKETAL0mLETIR, YT
HEL T, oA 2 TRT -5+
SRBEEN TR,

4 HEFBEA A RE

HFEA AV EBELERERILA LT, FRY
T17,000~18,000mg,” ¢ BECH 5, HERES S
EEREOBERIEL ET L, BoEKZERS
Moo, BEfET20CRKHEEST S,

k2 ZEREOHED
Hh = % b4 F 556 56 57 58

S fufﬁ*uﬁgi 4170 3081 5480 46-50.3 3.9-8.2
TR i 2.87.7 218 3 £ 398 4197 3.6 .4
R ” 45296 2.5 0 £ 489 38201 3.5°8.5
it v ” 2 0% 7 1.0-6.7 2.0--5.8 3.2.7 3 28164

IR 7 1,956 2,06, 187 1,860 50152
ARIER # 1.52-'-63.8 1.22;33.6 1,52;65.2 2 A5 1.82-;53.9
B U “ &iﬁﬂ 24358 2072 &ﬁiA &ﬁ%ﬁ
& 5 @ i 20w 7.4 1.34-'—27.8 2.64;87.5 2.54—'-77.2 2.24-'-27.8
o ” 2.5-16.0 1855 1.655.3 2.6% 8 1l 7
ATHE ’ a2 7.6 1,689 3.4°7.8 20179 3.0- 7.2

HiL:im



5 {L¥MERERE _
CODiE, EEILOVETHEHLLOD, BELO
FRORBH B, ReXTRHLALERLTY
%, 5EMOBHEMEDEFRIE, 75%E %5 4
IR L7zAS, SAEEL4M S, SOFEELGH R, S6FE

ZEA OIS TERIEEEL B TV D, BFENIT
T, STEEZ TRE~B)Ih, WERRUELE
B USSEEA R & 4 o TiioAs, S8EREILE
ST XS LTS RE A C0. 5~ 1. 3ng,/ L OFTET
AERL,T5%ETH B L BEKERDI. g, 1 K
BN LS TRIERESE A, BERGLKE
BofEtHh -1, 5z, I, B RoE
HORMER & ERKERTALY, IEECHLA

*—e 54
He--h B & o
Do -0 56 % #
myd

r

A—ah 572 2

w 11 12 1 2 3
A

3 DO (2RAEHRDFHE) DFEZDAZEL

4 5 6 7 8 9

125

R 2TV AONREID, 1, BOFRRBY
BOEAEEL TSI Ehh, BEASARE K
HoTWHHD&EEhs, Baiko AELoffE
3, R4RLEEICPESELEE» 58I
T TREEERRT A, SBEEIIREE, B~
HKERRUVARBEBROTILAIRRAE 225
RWLBEETRL, ToBic, KBE AFRENE
URIEEERO T 4mg/ L RO TH 72,

6 #

RO icoetit, SRR T - 288
digtzd, shRdl, R BRI O 3 I
DCTRERIT AL & 15~1Tug/ L TH Y, F5L
By, kAL 3HANEHENHERZRS ITRL
o, BEEEHBLE10~2850g/  DEEICHY,

coD . 4 EAE
g,/ ¢ Leeeedh BR
St O et 36 #
A—h 570w
=—0 582
4 -
3
2
1 -

9 10 n-112 1 2 3°
H

4 COD (£RFEHROFH) OEFEHNOAE(

£33 DODOHE
o oH & SATERE 55 56 57 58
i f&?wi‘?)& 6.9--9.2 7% s 6.9-8.9 6.0-10 6.5:% 5
A ” 7.38;29.6 .0&49.7 6.48;29.3 7.o§419.3 6.78-'49.7
ok ” 6,695 920 6.6-5.4 652 9.3 715" 0
NI A8 ” 6.7 0.4 5o’g g 6.6-04 6.7 9 8 71500
SRR3R i 7.18';69.8 .3§~'?1 6.98;49.5 7.0555?1 6.45:49.9
AR i 5.284—69.8 .2%‘1‘0 7.08-'-59.7 6.5§-'}o 6.3§-:§0
B g # | 6.98—'—49.8 .25—5469.9 7.08;49.6 6.1§—':131 _6.8§-:%0
k5 ’ 6.58—'»29.5 8% .7 7.5 5.8 6.7§-'29.9 _ 7,350
Iy & ” 6.9-9.2 393 6.5:.9 0 6.1-10 5.9 9.6
AR B i 7.08409.4 .8§;49.7 6.78429.3 5.73'09.1 5.6?-;89.0

Hif : mg/e
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£4 CODOEER

_— PR 75 % i
S4HERE 55 56 57 58 o4 55 56 57 58
okt | 1050 | 1550 | 0880 | 00534 | 15559 | 17| 20| 1.8 ] 2.0 | 2.9
o | %0 1 8% | 1550 | 0ees | 16050 | 21| 26| 25 ] 2.0 3.0
R M| 0% | 10458 | 1.ichs | 08505 | nitas | ] 2220 )19 2.8
POE | 0750 | 10544 | 10700 | o.aiad | 19caa | 20| 28| 1.9 2.3 2.9
| 5% 1 E e |05 be | 0B |1 dS ] 24| 27| 26| 2.0 3.4
w2 e | 18 | 1085 | 00| 2 dae | 24| 3.0 ] 23 23] 28
Mo | 32 b e | 15 | 15tho | 09tho | 19the | 26| 29 | 24| 21| 3.4
gl | 0 550 | 185 | 10554 | 0.655.0 | 200aa | 27 29|26 | 20 | 3.2
s | SN | 180 | e e | eaiha |27 3.0 | 24| 23] 3.2
AR | 3 7o | 17 0 | 16957 | 1aip.7 | 2055 | 28| 3.2 31| 25| 3.8
gt | 0 F %0 | 1 80e | 1855 | 1500 | 1a5s | 29| 27| 29| 25| 37
R | 25 1558 10582 | 1.5p8 | 18446 | 27|25 ] 29 2335
B Y | 10s | 18752 | 15985 | 1.698.0 | 17040 | 25| 27| 26| 2531
e | S s | 18552 | 17535 | 18534 | aataa | 27 [ 32] 29 2935
AdHEih 1.32422.7 1,54 4 1.12;12.8 11225 | 18787 | 24 | 22| 26| 2.2 2.8
W oE#E | Fh 1.22433.8 e | 1855 | 2 22494.5 2.6 | 2.8 51 2.7 | 3.2
KEH| 7% 1.6%3 | 1.05%.3 | 06782 | 1820 | 21 |25 |1 2.1 ] 2.6
Sl B o | 1 8Ss  odhs | 02 | 12| 25|27 | 25| 23 32
s o my /8
TP &--a SSIEE DREBRERFLIG,
#9/3% g_—_ggg 7 fouzgi-a
a7 lald, F—283EE A, B
e LCid, S6MEEC BB, Fo)livh, AW
“r B U L E B < IBE THE L 0B TH B,
PN EORR, B2 S0y miT, FEIEEE 6
T W CARLIZE 34, X DU LAKOE D 1 EE
“ w B 7 h o) & Bib LB, 70 COD & & L1584
Eix, 9 ARUI0A ki, hRER U EKER
e THE Lot BRI 7~3. dng, 1, WETI
4 5 [ 7 8 g 10 11 12 1 2 g ﬁ tC32mg/ma%ﬁ;L_[j 3ﬂf:o
E5 T-P (i, pRARUHRREOFY) ywazqra, ) rRUECODENEFKI D
DEEHNOREA i, S, EROBEL T - TERRNETL
BNED LKA TR R D, SIUCH L THEK LEETa,

HSHL RS A ) e &, S8ETKITA3~5Tug, L O
WBETHREIN TG D, BHEMCBVWESBE SN
HZEHADG L2, EEER? S OEHAENT
iz BbNd, BaEont s 5sicid, 5F&



I .
Fs
3-
.
2 | \
1y *—o
4 5 6 7

8 9 10 1t 12 1 2 3

®6 Chl—a (13REHROFHDAEL
(FRFN56E 1)

F & 8

) FHEEE, pH RUDOEBIE/NE , #1E
#4.2~4.9m, 8.3~8.4, 8.1~8.4mg,” ¢ HEIE
H B, VT DOTE, ERRIETLIS~174g,/
TH5,

2) CODI, EFIHETSEEDN2 4ng,/ ¢ 2K
BITHOZE O ORI B 5 708, GBEE2.9mg, ¢ &
EHLU7, BR%Z LGS, 240 C0D%
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Img,/ ¢ ERIEHICHELRAAFMEIIT b
VEILEE D, BEMICEAICCVRTHL I
b, NREENEELrZT/tnLEbhd,

(3 &#, Yooz aa, CODRUS SEITD
WTEMEZERL, ChonBFEr&eET 0
BH D,

(@) BEHA L L TRERSEOHERMORTEA
BETHD, EEOVTHBESERRRCIER
T2 ERARNERL S, REOAL2AG2H
BENET 2LERH S,

G Vv, FFvs by RUBHEGAEEPKE
WEBHLINLANT, INHIDWTIEATHES
OWTHERETULENH B,

wh

X #

1) R REEER: A HKBOKENERR,
{1980~ 1984)

2} RIEREEE, REREENEPRF: FNED

KRR &R E R, (1977)

3) RERKERRS @ REROKERBIBHERSE,
(1981~1983)

PN
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KEBHESRERDEESHE L HERE
(REFNS84E L)

WAIERL - VERT R - g

Maintenance of Automatic Monitoring Stations
and Measurement of Water Qualities (1983)

Masahiro FUKUNAGA, Noboru NISHIMURA, and Tokio OGATA

i U & I ‘

KA E O HEFEAR AR R L, 2 OHEK
¥ —8h kT 5 EM T, HBS6EE ICERMD
ey A Fayrmdic¥, EFISTERICE
BLuyEeg S KERBMER REL, £
ENB4 AL HWELRFER LI,

FHcld, BRSER 1 EMoBHEROEEE
BN & BIEER D THRET 5,

G EHEARR

5wk Rid, RIE S FFENR 5T REAE3049-7
BB, MASEE I ERBFEDERE (KT
(UV—-V 18] ¢RI E,)NAMEL, SOFE
b 2 4 B & R KR, KFEA A4 B (pH),
HEBE (DO), EFEA4+BE (C1D), BFo
STHH A HFIICHEHRRD L HITBML,

A, BIEEROMLRR RO RIZEBSTE
B cfE LB EHEAL,

RS T b b TR EERNEL, BERT
— R EFEETHICHITA TR HEREESERIN
B, Lidsi-T, BEERCEAESRGEELD
i+, 4~ 6HEMRE CERREET I L LB, @
HWORTHRERSRMICERL, BUKEM, AE
EE, RREBRUT -2 -NEEBEOARLEE
B1EERKL TS,

¥z, HKEEO S BEEEC DV T g« o
ERET 0DTVOT, WK LA, WiEr
T -TW 3B,

Fi, WERRBF LA -2 —{fb3INTinizs,
B 1 Bl oOfsT AR, REREEERL Tw 5,

TR ANEPFGRATL, BIEEEMT O RTARES
ZowT, BYEBEHEOSEIETRUEHEBD

HATHERE, WEOBNLICAEEORR, NEE
EFTW 2T D,

Xz, BERCAEEALr-TALTY
3,

F 1T FE o RFABBERE L R LA,
T dfea ini od 3 91 | EoHEIEESI »,
Lanl, Z3Lcaiztrrnbbd, Erbik
W T O 5 U2 RSB O TR E P ©
L AEORAED, REOEEEFEIIET TN
K Eig e, BRkPOBRT - TLEETR,
vy e VLOEREREIS, I, BrxERTR
FEFIS84E 9 An&BI0SIc L n, BEKkEEH—TFRE
Tigr — FAMTIBL, 9ABER»H12H2IAE T
KRR ER COERENEL -7z, DY,
EAHRAFR LR T LD, 07 o—Flh
b, KA Y FEBECE S B0K D& BIE T 50em <
Ead 5TRCET L,

oM E B R
KEHBAERNEEEEEER2 AL,
B ox BROBEE T, S8ERII60~70% & 5TFE &
D10%BEMEV O, Tl Lz 5, REFOK
Biz L3 » AEIRBILIcoTH O, ZoHHE
W< r, SRAITEREBI-C81~93%NEEEETH -
7o

STEE R USSERE T 31 5 FMEHE flo AEE
R R LeY, CIheORERSRIILTOL

£1 BHSBFEOSAERORTARHERK

#l E A& EqBNER | RSEHNER

AR RS REsH | BERR Rk

% B ¥ A 53 51 53 64
A A ETT AT 7 11 8 16
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10,000

20.000

o .

AT mm

B

Z2RBORKL (58E128 HE)

£2 MBS - SBEEE ERURSEMAERICH1 5 ERE

oo & 5 .

ErE | KR pH DO iy Cl” | UV-VIS | UV-VIS | % i

T ppm ppm ppm abs. abs. ﬁj ié

s 57 296 296 295 296 266 263 i3 0

BANERL — 256 256 247 236 256 223 302 %g;f

oW % 57 8.1 81.1 80.8 8l.1 81.1 72.1 g

% 58 | 69.9 69.9 67.5 64.5 65.9 60.9 | 825 |p~

v oy o 97 | 182 8.3 7.3 1.7 | 17.200 | 0.050 Zu
58 18.0 8.4 7.3 1.6 17.200 0.045 0.038 f%
R 57 29.7 8.6 9.7 9.3 18,400 0.155 ot
(H ¥ i) 58 32.4 8.5 10 7.0 18,500 0.169 0.068 | &
B i 57 7.8 7.2 3.4 0.4 7.900 | 0,022 &
(B ¥ ) 58 5.1 7.9 1.9 0.4 8,400 0.008 | 0.015 @
. 57 27 150 x
Tl G g 58 121 133 -

BOTHD, FTRHII6CIIELRAL, BHDT ~9 FicHu

1 RFEAABEE (pH)

S8EEND L ~ 3 BluhiT T, BEHEAS. 5 &
WOAKGERTH L, HESETL L LAEEL

ZHicmcERARF T o a,

pH &K IER 3 icmd & 5B H 0, pH

L CTERCEL LB raEmtst,

2 KRR BT (DO)

AMEEHTHEE, SBEEOKIEIRS ~6 Fiih

TER2CETEMAMML 0 E e >TW A, 81,7
HLD8HA6HETO9 BT HTFERKIEA30C
FEA TSR, ZoM, BEKEHA0CE -
DEP6 BEBEG 2, T, EEOAFBO N
FHKEAERNESE R A THRATSH -7, X,
Wi, STEE L OEGCESTL, ELiEE
ENBLVETH 7, B, DORELIZTRT L
JUTHKIR & EHHBEAYH 6, SRERE DD O 5T T
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o Ak
pH [ IR Gl
STIRE 0~ 30 a E;’*f‘
8.6} SRIEE Ol 28 F S ~.D BEILIY Qe
26
OO0 24
22
8.1 F 20 b
18 1
L O-Q, 16
4 1t
g.2r1 o0 12 F
| ﬁ' Yo
A 1 0
e a4 . e T . —
45 6 7 8 91011121 2 3 4 5 6 7 8 91011121 2 3
e DO om ] CI- STH-AL @
5T @@ ppm 5845 OO
587 OO U
9.0¢
17,000 F
.0
sol 15,000
t ¢
4 56 7 8 91011121 2 31 B —
4 5 6 7 8 9i10i1i2z 1 2 3 .p
(ppm) W 57 o—@
BBIEEE Ol
Q
2.5 i
HE
HE
1.5
0.7F
A
T N . . —ae
4 5 6 7 8 91011121 2 3 (N
{abs.) Uv-vIs S e g
or 078 (abs)| UV-VIS Hfiiieite—e
BREENE OmeD SRIEHEAME M O—0O
0.07 1 0.06 |
C.05 F 0.04 F
o013 b 0.02 F
7 T
4 B &6 7 8§ ¢1011121 2 3 4 5 6 7 8 91011121 2 3 1)

2 #AEHEANAEZBX
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9} .
ol s gty
il :
s} {r=—0.671)
5
a b
3b
2r
19

5 6 15 20 T

ki (C)

3 KB & pHOERERER

7
8
5
ir {(r=—0.948)
3
2
1

10 15 20 25 30
A (T)

[S2 0 J

4 KR &DOMIEERAR

{ 527 ~ 9 BithiFT5. 4~5. 6ppn & fEV i, T
EDERKESRE o ELNS,

3 EEAAEE (C1D)
E«RANERAREIN T 2EBKEFI AN
BHOBEBTHY, BEEsoOBELTITSTL,
MR35 5 & ClIE L 2 5 MK EA20m/ B LT
T3ZEb i 2200 23, 30~ 40mn /B T {3 B SE#'T, 1,000
~2,000ppm A%, Zitai, 70~100mm/HBE A
% &, BHIZ6,000~8,000ppm< SV FA Y, FE L
2~3ATEEYLEARS D, ERYCEDHED
RBEE -7}, L H6bNERDE,
X, 60mm,/ HREEOBEW TS, EhaLEY H2 L
B, HEVEBESABVCERLS D,

4 BERC (UV-VIS]

FEME & OREfRTI, WE®EE 5 ~2ppndH il
BchHHA, WEAS0m, HE Ewksd e 1 HHUR
THS~TppmETERL, 2~ 3HTEET 2,

uv—
ws)
%10’ fpprf(abs ] . {mm) [ (m.s)
pem |, L B4l 8
- {'ﬁ 0.17 * ;F
) 5
a.16F LEE -
ot (B FHEE) {s
191 12f0.14 1204 4
181 1ifo0.13 104 %
17} 10f0.12f 10016
161 ¢ oLy w17
151 8 }o.10 a1 8
14 7 0.09 70

131 6 F0.08

12[° 5}0.07 (UV*"VIS) 50
1} 4fo.0g 0
0f 3 [0.05 30
-t -
9t zlo.ns e, (HEEE) 20
—

1 e
8} 1o |

f 4 b o oo s oo

E8fESH 15 1l6 17 18 19 20 21 22 ;3 (B)
B5 FRELEOBECLSC, BERY
(UV—VIS) DEH

— 45, (UV—=VIS8] #EE003~0. 050 H %L
L-Twv 328, WE Mg LR L0 ITRIc b,
X5 100m, AREIZR D &, REERIE & A EF
HHERCHBHEERD PRI S, TOT L, B
D RS i ORI L {, R 3 K
CEODTVwIzaBhbg, X, ERMAERTT
b, 1HK30~40mBETIHC I FAREHNE > K
fbixiev, —4, BeBfRTR, 105 MBKER
13~15m/s odb & Y @, BEA S5 ppnfiziz 18
T5,(UV-VIS) Tz VEErSL T
o, MBI bDERDFIERL I,

LIRS L e o b < RTEE o B E cld A ER
VWA, BRI K ER U RAME 2 e D BB R R L,
R ELZTPTOAMBOREL -2 0ho
HLTWa,

B, pHE DO D TREXETNESFBH L H
Atz BBEED 3 » HOKBIOHERICEH LD
WA, pHIT DV TIZSSEE DA S B JAsE74
BEXboAB S, Zhid, 59F 1 Ane 3 At
FTpHB. 5 L EWVWBREN-TTHTH S,

BEZ£R 0 Kt
1 FAERBIZ20T

KA EEOKEL, BIRL & S icEEEN LD
ke DEBEFIRTOERE L ->THY, ClodE
KT A % BT & R TE, KIEAHE ¢
SHRITE 2 VAR T 3 A0 KEOBERUZ



N IZEENBECD O DN THY—ENEAE A D
TrdTER, X, BELLTOFEREOHERIR
FIERET 3 2, FRERERL LT (UV -
V18] oBMiit+ac2nbnhsin, B,
pHiz >\ T, B « BRIER IR S8 A3 K
KEAREHRETH 2E~FNHITENTDH, 58FEL0
A 6504 3 Aofic8. 4~8.54538% 7 FHEicig i
WREWETH D, BEBREHE: XHFEL TV,
2 INSERRIT L BOHREER & OREE

WRERC OV T, BBHEfOKRELRNTD
PrHATERIC L APfE L OHBIREERE R TR
o, HEIEEERDO,CIl, £ (UV-VIS)
BEEREEREY LTOCOD L nkBETR -7z,
FIWFETTEL, CUEFEIH & OMEBIRIERIK
<, DOBSTEE LD X< A>TETEY, BF
AIEEOEEEENE LS vk 5, —, CO
D& (UV-VIS) oiciz#ERERNE N
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fedno7z, (UV -~V I SHHEBORPEREL
VYol%RENERECHD, CODLOREIIHE
BrLEHbNb, ‘

3 SBRORE
SHEFINHMTEHE & R, B, BEE B
BE% < OHEEREMCBTL, EE0REER
RUKBHFBOBHCE LTV e, VYR
rmar 4 aZEDRlEIR D THEE LT <
PERH B,

%3 EARBI B HD0, CUOFAHF & DIaR
RO

THH o S5THEE S8R

DO 0,76(n=84) - 0.96(n=78)
¥=0.712X+2.46 ¥=0,92X+1.69

cl- 0.96(n=87) 0.93(n=52)
.| ¥=0.812X+3370 Y=0.73X+4890
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Water Qualities of Hot Springs in Nagasaki Prefecture (Report No.15)

Nobuhiro MASUDA, Taiji HIRAKI, Yukinori KONDO, and Michio YAMAGUCHI

RAE2CT LI, Trz, IBFISSER /) REE
ORBAEICHRIENRELER L coT, 209
FEERERI LT B,

1 FEIRRMIEE

PEFISTERE 7~ HRGFISSFHE £ ¢! 2 5 Flic B
CTHEE LR BESIE, A A Tl Th
o, EOEBIERSERE, R1LiTRL,

REANS74E B AL, EMART TE L SO FR AR

FeXirto, FEFISSER I T~ THILMR TH - 1295, G e A4 AT &t
BILOT, KA T8 1 GOERSRAEI N, BT 57 2 2 4
DERIFEFEORE E KER I 70, BEREDIH 58 3 3 11

2 HaE 10 5 15

#3 MERRORAZELEHAERR

b i £ Ay @ iR ” # 5
. " M ESREE ) iﬁ;:%é&ﬁlﬂdxi-ﬁ%lﬁJ‘ Y i SBR[y P 75 SR )T
i JEANT 1680 JEANT905-38 PHiARIT93 G AT 6
5t I £ Na—Cli Na—Clj Na—Clit Na—Clt
¥ ok £ H O 58 6 - 16 53- 6 - 16 58 - 6 16 58 6 - 18
U T ERLE Ao o 4 m A
mo O O m 100 61 100 75
#oH kE 2/min
B (R BT 99.5(25) 96.5(26) 94 .5(24) 88.3(24)

pH 8.1 8.1 7.9 7.4
& B (20T 1.0048 1.0046 1.0044 1.0046
OB W elke 9.318{(180C) g.080(180T) 8.678(180°C) 8.468(180T )
i Z mg/kg

Li* 5.2 5.6 4.4 4.3

Na* .560 2,660 ,540 2,520

Kt 325 360 260 240

Mg** 225 185 215 215

Ca® 130 108 130 128

Sr* 2.1 2.2 2.1 2.1

Mn?* 0.8 0.7 0.9 0.5

Fe*Fe’ 0.5 0.3 0.2 1.3
B 4 o+ > s i ,248.6 3,319.8 ,152.6 3,111.2

F- 0.5 0.6 0.6 0.5

Cl- ,850 4,780 . 560 4,400

Br- 16.7 17.0 15.7 16.2

I- ND ND ND ND

50 386 364 384 374

HCO; 186 186 186 260
B4 4 v ot ,439.3 5,347.6 146.3 5,050.7
oW oM o 5

H,Si0, 198 182 224 260

HBO, 34.4 36.6 22.8 26.8
BRI (B ) 8,920.3 8.886.0 8,545.7 8,448.7
MM W % Ee3 i fiE CELE - - [ 5.7 ldpi it SR i 4
M #5 F =) (No 12) (No 14) {No 30} {No130)
Ll #H # N - [ 37 /)i B I S et
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£2 HROWER
o i 0T M A R ok B OR
i e LB [T e T ST ET 2L IR S -pe
B e S e | IR | o g | S A
5 yiy # | Rk BFe-Ca-S0 Ca - Mg - Na-HCO, - SO, Na - Ca-Cl& Mg - Na - Ca-Cljt Na-Cli
ok #£ B H| 57-5-25 57:9 -1 58- 6 - 8 58+ 9 - 13 59+ 1 -30
" @ A= P mEAEY, ER BEEE AR - MR e EE, MR MR, R
Wit kER Bk, RUBoRE |k gk, e - SEbk
pH (RpH} | 2.4(3.0) 6.8(6.8) 7.1(7.1) 6.8(7.4) 5.4(6.6)
ROE (R @R T 59.5(24) 22.4(2%) 24.4(27) 26.4(32) 64.2(9)
B O 4 ¢/min {Bmt) 10(8h#) 120(@hh) 107{WH) 1.9(Ens)
i B (20T) | 1.0015 1.0008 Z.0106 1.0124 1.0112
5T helke | 1.522(180C) 1.275 16.752(180%C) 18.907{180T ) 17.134(180%)
K a3 mg/kg
H* 4.0
Li* 0.5 0.6 5.9
Na* 35.3 110.4 3,510 2,180 5,240
K+ 10.3 3.3 43.0 38.3 286
NH; 5.2 0.3 (Ba**1.8) 9.8
Mg** 20.3 79.7 470 1,820 252
Ca® 70.3 201.5 1,640 1,280 591
Sr2 156.9 18.0 29.3
Mn?* 1.7 0.4 0.7 2.8 0.2
Fe'/Fe® 107.2 7.1 0.3 9.1 4.0
Al 4.7 0.2
Zn® 0.13 0.5 0.2 1.5
[ SN 259.0 403.2 5,683.4 5,350.3 6,418
F- 1.0 0.7 2.5
Cl- 6.1 9.0 8,920 10,500 9,600
Br- 29.2 36.0 32.6
I- 0.8 0.5
SO 647.2 442 .5 1,230 690 610
HCO; 86.8 . 734.8 21.4 256 552
ks 4 + > s F 743.1 1,186.3 10,201.6 11,883.5 10,797.6
I B OB oK 5
H,S80, 0.9
H,5i0, 305.7 34.9 17.2 79.3 72.9
HBO, 3.2 1.5 4.0
BT B 2) 1,309 1,624 15,905 17,315 17,293
WOE Y AW 4y
Co, 117 .4 135.4 8.8 57.2 271
H,S 1.3 0.4
won & # 1,427 1,760 15,914 17,372 17,564
£ Fﬁ-}u ifﬁé i SNBSSz | PEHEIETTAIARET2105 | witsiB i o100 &M | ARTHHEINTT50-2 | SuEAREEARNT HE Ak
i AHEMTYES | & 1 & — #om M 2 ¥ o+ £ W B &
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Accelerated Test for Crude Drugs

Masayo KUMANO, Soyo NOGUCHI, Koichiro KATSUKI, and Michio YAMAGUCHI
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INBLHI TR -12DEYURTH S, Lnl, EH
DFEEHER AR —RARER LR D
2 ORREERE 0, BIUEERSOTH—E, B
BV RERRSOEEE, FonIs L UrfbReE C (HEBHEORTERVAY, & 25EHEB0D
LRI AEFELOMER ERHITONE, £, MoREEZFEL 2nT,

4 el (B I R B O BRI AR RLBT eI S Tz, 2 +

BEUHEL L THEVER RS DF Y /v awa
{Geranium Herb ), T3 (< 2 v ¥ ¥, Houttuy-
nia Herb) 1290 C, —EOMBMEH0ME %
ﬁﬁﬁfﬁ%f%tbhﬁﬁﬂﬁhbt6Mﬁﬁﬁ
PEH L0 T, FORELHET D,

¥y sy arRUER,

(£)

Riraeft, SRR, AERE MES

B, PIEEB ZINEREALE (FBF554 5 AS0A

W8T [EHGHOBEN A0 RE

LR ~ 2@ OIS D0 T )iz L B,

TR

7 WEHE
R B A E (1) B OHER
1 % ik Bl (B) —##ABE 21, £FERBE RE0O®R

Rl B S g P AR 4 R ET-CcHETNS8E10 B i N X
sy s vava, 8, REHEKLEZOSL
100g A E13E & Lo i8R, %ﬁ%ﬁ:ﬁ I3my by,
2 REFHHF

TOHIFIZ X 5,

(2) #MERR (24
[B) —fgskEeiE 21, 4AHRABE RHonld

#£1 Sz, +ETa '3?7)0)!32#’%
1) EERER BACLHE PERR, Ky, BEAEK
ke, TxAEE)
BIE 40°C (£1°C), MXHEE 75%(x 5%)D
SECEENFNERE LHEL-11 18 FEE 5 H LR Frsirava | HU(Yavry)
W B iR AF, sty 24
(20 2 | #oM W B ARSI B O FEIIRER
R R AL AETRTIBESZ EREA & > TomORE | ULOthoR
R AT 2.0%L k% t2.0%8k
3 BERER TEEL EEE Ly
B M &1 10.0%LLF 14.0% 10T
FRFNS84E12 5 T80 ~ BEFNSO4F 7 [ P, B NI IR S 1.5%LIF 3.0% LT
4 FIER & AEW | Hrys-niia Hry /-l TEA
15.0% L1 1 10.0% Lk

RERBALERE (BRSSFLIZATH) 2 &, 2 48
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B,

(3) ¥ HHUE R

bl [B) —Ax#ERek 21, £ EFEREBE SHE:
BomEcL s,

(1)  FZERRE

B (B) —irsEre: 21, £ERBE wIRNE
DIz L B,

(5) K 4

M [B] -—figelBess 21, £EHABE KooE
2k b,

6} EETEMEI A

B (B] —fpilBrE: 21, 4EREE TS
Koy DIHI L B

(1) =% 2&HE

E (B) —apatBaik 21, AEREE 424

g2 Fr/iavalre)

BOHE (1) Fz8/—-n1x AERHEKC

(8) HERRAALR
7///3W3,+%&ﬁ.m%ﬂ%n®%mn
ERopIHIC L

B R

Fu/a73

I %R

bl 7> /22w aOERORTICHES L,

2 TERHRE

il 77 s 2 7 2ERAE (X raRal
IR iClE Lz,

3 HhRERER

RFFRMEQ), 2)& R 0K cl@y > 2 v =
7 ADKE R% WeE L,

®I T/ a0 BETEMRS)

;Qoﬁggif?ik gii) 2w W mmtﬁiiffp ?gngéh(i ' 9%) 2 =
(%) (%) (%) EHI(%) (%) (%) (%) SEE (%)
B 8.5 8.5 N 0.2 0.2
W 8.6 8.5 8.6 8.5 ol 0.3 0.3 0.3 0.3
I 8.5 8.5 g 0.3 0.3
. 5.8 3.8 . 0.2 0.2
. 8.8 8.8 8.8 8.8 L 0.3 0.3 0.3 0.3
i 8.7 8.7 i 0.2 0.3
i 8.4 8.4 " 0.4 0.4
3 8.1 8.4 8.4 8.4 3 0.3 0.3 0.3 0.3
8.4 8.1 0.3 0.3
8.0 8.5 0.3 0.3
1 8.0 8.0 8.5 8.5 1 0.3 0.3 0.4 0.4
- 8.1 8.5 - 0.4 0.4
» 7.9 3.8 " 0.4 0.5
2 6.6 7.4 8.5 8.6 e 0.4 0.4 0.3 0.4
H 7.8 8.6 A 0.4 0.4
i 8.1 8.7 % 0.5 0.4
3 8.1 8.1 8.7 8.7 3 0.4 0.4 0.4 0.4
8.0 8.7 0.4 0.4
7.7 7.8 0.2 0.3
1 7.8 7.8 7.8 7.8 1 0.5 0.4 0.4 0.4
| 7.8 7.8 [y 0.4 0.4
» 7.7 7.7 b 0.2 0.4
2 7.7 7.7 7.7 7.7 2 0.3 0.3 0.3 0.3
1 7.7 7.7 H 0.4 0.3
% 7.5 7.7 5 0.5 0.6
3 8.0 7.9 7.7 7.7 3 0.6 0.5 0.3 0.4
7.8 7.7 0.4 0.4
7.7 7.6 0.5 0.3
1 7.7 7.7 8.0 7.7 1 0.3 0.4 0.3 0.3
PN 7.7 7.5 N 0.4 0.4
N 7.7 7.6 " 0.3 0.3
R 7.7 7.7 7.4 7.5 2 0.3 0.3 0.1 0.2
H 7.7 7.4 N 0.2 0.3
% 7.8 7.6 i 0.3 0.2
3 7.7 7.7 7.5 7.6 3 0.3 0.3 0.3 0.3
7.7 7.7 0.3 0.4




4 JK &

14 (1) 6.6~8.8%, fRFFHM (2) 7.4~8.8%
TR > 7 v av2DRGonRECHTLL,

5 BAEMRS

FITRT L B OEFERME 1) 0.2~0. 6% FHESFK
B (2) 0.1~0.6%7T, W7 > 2 & o 7 2 OFEETERK
SORTITHEEL I,

6 ITHFASEB(EFEz=S/ —NLIFR)

FAIURT & B Y RESRE (1) 18.6~26.7%, R
Fftf (2) 18.6~28. 9% T4 Y / v g v AN T F A
SEOBRTEICEE LI,

1+
1 %
x4 Fr/vava(Ixx8E)
T o P, . -
i un([ i tTIFJ”/i%LI 1( ?-*-l 5( }”/)o ) 2) ik it
(%) FHa(%) (%) (%)
N 21.3 21.3
A 93,4 22.8 93 .4 22.8
I 93.6 93.6
. 231 931
L 21.8 21,1 21.6 21.1
bt 18.6 18.6
" 2.5 5
3 20.2 21,7 23.5 21.7
23.5 20.2
22.6 25 9
i 92.7 22.7 95.8 25.7
= 22.8 25.3
" 1.9 221
2 21.8 22 .0 26.0 25.0
H 22.2 25.0
% G 75 4
3 21.1 21.3 24.1 24.7
21.0 24,7
255 27.3
1 26.4 2.1 27.5 27.8
M 26.3 28.6
5 2.7 286
s | 25.8 26.0 28.3 28,1
i 25.5 27.5
9 95 .2 77 2
3 25.0 94.9 7.7 27.5
245 27.6
25.9 27 5
1 355 25 .6 27 5 27 .3
# 25.4 26.8
5 26 1 28.7
2 257 259 28.1 98,2
H 25.9 27.7
% 23.0 27 1
3| 255 24.8 27 6 27 9
24.9 28.9
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E+EMEROETECHE L,

2 ERREER

H+#HEOERRR (7 78/ — L IIET(RAR
T #EE L1,

3 R

FFRE0), & & BML 0%k Tl HEoME
MEICES L,

4 K &

KSITFRT LB ORFEME (U 11.1~12.5% 8%
FfF (2) 10.9~12. % T EDIRT OB E T EE
L7,

5 BTEEKG

$#6IDRT & B RERMGE (1) 0.8~1.6% RS
& (2) 0.7~1. 68 CLl+EOBFEREIK G O E i

#&5 + E(ky)

;ll\l‘.iﬁftt. * ’ (#51”2%(11( -(iil 5(‘”3: ) 12} : i
(%) EHI(%) (%) T (e)
N 12.4 12.2
Al 12 12.4 12.4 12.4
B 12.4 12.3
) 12.1 12.1
L 12.0 12.1 12.1 12.1
i 12.1 12.0
15 12.5 12.3
3 12.5 12.4 12.5 12.4
12.2 12.5
1.5 1.3
1 11.5 11.5 1.4 11.4
- 11.5 11.5
" 1.4 11.2
2 11.9 11.6 11.2 1.2
' 11.6 11.2
w | | 118 11.4
3 11.6 11.6 11.7 11.5
11.5 11.6
11.6 11.1
1 11.6 11.6 11.0 11.0
my 11.7 11.0
5 1.4 10.9
2 1.2 1.4 10.9 10.9
H 1.4 11.0
% 1.5 .2
2 1.7 11.6 1.1 11.2
1.7 1.3
111 11.4
] 11.3 11.3 11.6 1.6
N 11.3 11.7
b 1.1 12.7
7 11.3 11.3 12.4 12.4
i 11.4 12.2 -
# 1.5 12.0
3 11.3 11.4 11.6 11.9
1.2 12.1
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BwEL, ICHEA L,
6 TFAER(FrLF/-NL1H2R) Hrsvada, +EE S INESBERT L s
#HT7TITT EEVEESRME () 13.4~22, 0%, & CWERL 6y AONERBEOERIE, iy
Sk (2) 13.4~22. 1% TEHHBEO L REBOHE HoRECE2HEB L bEELR,
*6 + FEEPBMHED CET + E(IXZASE)
s - ~ RTETs ~ 2
fuqmu;iﬂr : %'15)%%}['1( a‘lgca/i j 12) = i i ujj:-:ﬁ § t715! 'é%g(df‘l( ?til 5<J"/)0 ) . i2) & i
(%) F3{%) £9) (%) (%) P (%) (%) (%)
1.3 ‘ 1.3 17.1 17.1
AL 1.2 1.3 1.3 1.3 Aol 17.1 17.8 17.1 17.8
R 1.3 1.2 [ | 182 19.2
. 1.2 1.1 16.7 16.7
M1, 1.0 1.1 1.2 1.1 L 18.5 17.5 18.5 17.5
i 1.1 1.0 : i C17.4 17 .4
i 0.9 0.9 i 13.4 _ 13.4
3 1.1 0.9 0.8 ¢.9 3| 185 15.7 18.5 15.7
0.8 1.1 15.3 15.3
1.4 1.5 16.4 18.8
1 1.2 1.2 1.5 1.5 B 18.6 17.7 18.6 18.3
- 1.1 1.5 _ 18.0 17.5
,.J 1.0 1.3 " 17.3 16.7 _
2 1.1 1.1 1.3 1.3 2 18.4 18.4 18.3 17.6
H 1.3 1.2 H 19.4 17.7
% 1.1 1.0 % 19.9 17.8
3 1.2 1.1 1.0 1.1 3 19.9 19.7 16.6 16.9
1.1 1.2 19.3 16.2
1.4 1.1 15.3 21 .4
1 1.4 1.4 .9 1.0 1 19.2 19.1 | 20.9 21,2
1.3 1.0 ] 18.9 21.4
» 1.3 0.9 18.9 21,2 _
e 1.3 1.3 i.1 1.0 | 2 18.5 18.9 21.6 21,0
H 1.4 1.1 H 19.3 20.3
% 1.5 1.0 i 16.0 209
3 1.5 1.5 0.7 0.9 3 16.3 18.1 21.6 21.0
1.5 1.1 19.1 20.4
1.5 1.0 17.7 21.1
1 1.5 1.5 1.2 1.2 1 22.0 18.8 22.1 21.5
P 1.4 1.3 P 16.6 21.4 '
" 1.6 1.6 4 176 9.3
2 1.4 1.5 1.3 1.4 2 17.0 17.2 19.2 19.3
H 1.4 1.3 H 16.9 19.4
% 1.3 . 1.5 % 13.2 20.7
3 1.3 1.3 1.3 1.3 3 17.3 17.8 19.7 20.3
1.3 1.1 18.0 20.6
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CHOef - EEEE - UEE - PR

Radioactivity" Survey Data in Nagasaki _Prefecture
(Report No.20)

Soyo NOGUCHI, Yukinori KONDO, Michio YAMAGUCHI, and KazutoNAKAMURA
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121 v F Yy YR A= R ENE
nFEHL 2,
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1 WhoAJEEESEERRL, Hl1KRTEE
DTHD, & LHRHEDEREEERL25. 3pCi, 0
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60 —e W GHHEGRE
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3 EEK, B, L ros g RaEREEYE
3EmLI, WEINLBELHETH -7,

4 TEHBEROMNEERELERLCRUL, ER-T
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LFTaol,
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F1 MAROLLHHEE (6 BREEIE®E) F2 REEOSLHSTEE (6 BREERM)
\ s | HBBEEEC/L) | pmrn o M SHHERRIE(pCi /)
A |y B : P LA B | Al L
mm | sy | e | g | G k) Tl | R | il
58. 4| 14 | 153,7| 19.5| 4.9 | 484 1.8 98. 4 3 1.02 0.49 L.70
5| 8 [230.2] 12.3] 1.6 22.1] 2.24 5 2 3.13 2.88 3.37
6| & |265.1| 120 1.1 37.6| 1.62 6 4 Z.88 2.24 3.72
7] 8 |emz| 76| 20| 1| 107 7 3 1.70 | 0.66 | 3.78
8| 6 |i85.1| 6.6| 4.2 11.1] 1.25 8 8 1.50 0.50 2.02
9| 12 | 344.7| 48| 0.5 12.0| 0.01 9 3 2.02 1.61 2.85
10 3 1.97 0.79 2.59
0| 7 |127.1] 12.6] 4.0 19.0] 1.45
11 3 3.74 2.76 4,27
11 6 | 26.9| 35.3| 20.2 | 49.7| 0.75
12 3 3.54 2.87 3.91
12 2 | 43.9] 9.6| 1.4 17.8] 0.56
59, 1 3 2.11 1.52 2.50
50. 1] 4 | 82.9| 52.9( 128 | 91.2| 2.8 ) ] > 22 68 35
21 5 | 36.1| 49.8] 16.3 | 102.2| 1.08 2 > | 072 o5
3| 8 | 90.7|104.3| 15.8 | 433.7( 3.88 P gy 229
%3 BEK-BR - HIES0OLHHEE F4 TRREFE
) TRETREREE(SK) e
TS G4 O | WES i A s
o T LR /)
FHE(0~Sem) | EETER | 1 | 471 | mCi/kat 38. 4 7.1
+5E( 5 ~20cm) » 1 (1513 ’ 5 6.9
HER(GAD) | Bwd | 2 | 0.79] oCi/elk) 61 7.0
E KD . 2 | 0.6 |pCiL ; :;
4 FLGEY ) v 1 1.08 | pCi/gl4) . 7' o
K o) “ 1 0.5 # 10 7 0
7}"?]/:/:'73(”) ” i 5.0 4 11 7.0
FOMRC 2 ) # 1 1.6 # 12 7.1
TR (R | SSRITENT | 1 1.33 » 59. 1 7.2
7 oF0 o )| Rl 1 2.67 4 7.2
THAL e )| B E 1 5.17 v 7.1
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R OREEERAAE (B1430)

R EEMC - HH=E -8 - LU OEkHE

Pestiside Residues in Foods (Report No.14)

Masayo KUMANO, Koichiro KATSUKI, and Michio YAMAGUCHI
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EEN SR GAREEYTH D,

BEAEZBLITCER
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(1 Tz, R4
REERASRIERN 0 HMA SN RAREDEFE,
R 3fERE3 1,
2 4H
BBEACEFEINTCAHHRE (REH 1, #
Bifil, KRW1, BERL, EtEm L, R
1 @iTml, TREL, BEIE2) 104,
2 phE
E4aBAFEEELUFAOCAC. FEIZHEL I,
3 HHEMEAE
FRFIDSFE BERMEE (E4YE) CHEEIND
BEBR IOV THRE L, BEZAFIET L LU

mn

¥y SRy, BT AF—)
H—s AL FREHE (NAC)
(z) &4

EHEERESE (BHC,DDT, F4 4 KU >,
TR
4 f B
BEORHE, BXE BYWHEOBHCEREEEFRLK
Tt XD ERSHE 440 5 50.006ppnds 1 Y,
SEHIE L0, 002ppm T H - Fo, EHFEIL0.001~0. 003ppm,
#4320, 001ppm, KR, B —= 0. 001ppeiBE TH
STz, fBA OBRIETERESZ ZAZEDE NN T,
F 40 KU w200 TG HE, J8 A 50.001ppm
BEBHIN, MoRMeHERHE IR -7,
wE, TOMOFBERRER, #-A4 R
BEI DLW TET AT I a1,
FEoHEHEA LA CEBERRBRRAcH LT
PN(/oofazil) il TsEERERL L
ZA, b7 hH50.001~0.038ppn, Fw D Hmb

ToEch b, 0.018~0. 160ppm FiF ci d T8, T Hidi
1 B, R BFFERIZEATPNEREEE (Ippm) # TEbo
EEEEREAE (BHC,DDT, 74 4 FU 3, 1o

Ty FUy, volArIL— bk, Yak—i,

F1 BERPOBRRBE BHCBELUTFrIIEY ) (HA7 : ppm)

R 2| ik BHC FANKEY Y | B % | MR BHC FANWEY
v b 2 ND ND T h ¥ 2 ND ND

s o T 0.002 0.001 . oL =

" 0,002

bk z ND ND B %] 2| (0.001~0.003) ND
5w 0 2 ND ND & A 5 ND ND

# 2 ND ND # 2 0,001 ND

s . 0.001 _ " 0.001 0.001
E-vv 2 (ND ~0.001) ND AR 2 (ND ~0.001) | (ND =0.001)
% T 2 ND ND = 31

( JORERE AT

% : N D (20,001 ppm i
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FHOMBEZERAFT2I0RT, ¢« —BHCIZ10# B-BHCOHEEEETHZ0.2ppmik KE{TFEh

© e 7 R H S 10, 001~ 0. 003ppnod BB T, E 12 8 — b, PIF L RER P, £z, DDT, F4rF
B H Ci210#eh 9 B X 10.001~0. 004ppniBBET D>, N7 R 7 o—ABRMI AL T,
%2 WRILPOFRERLRE (B ppm)
] BHC. | DD T s |nree]
*® | ea- A- Y= 8- - pp’ - pp’- pp’ - % - VTS DA g W5 %
% |BHC|BHC|BHC|BHC BHC DDT|DDE|DDD|DDT

—

ND |0.001 | ND | ND |0.001 |.ND | ND | ND | ND | ND | ND | 3.4
ND |0.002| ND | ND | 0002| ND | ND | ND | ND {0.001| ND | 3.4
0.002 | 0.002 | ND | ND |0.004 | ND | ND | ND | ND |0.001 | ND | 3.5
0.001 | 0.00L | ND | ND | 0.002| ND |0.001 | ND | 0.001 | 0.001 | ND | 3.1
5. ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | ND | 3.3
6 | 0.001 [0.001 | 'ND | ND | 0.002| ND |0.001 | ND |0.000 | ND | ND | 3.5
7 | 0.001 | 0,001 ND | ND [0.002| ND | ND | ND | ND | ND | ND | 3.2
& ]0.001 | 0,000 ND | ND [0.062| ND | ND | ND | ND | ND | ND | 3.1
9 0003|0002 ND | ND [0005| ND |0.000 | ND |0.0010.001 | ND | 3.0
10 | 0.002 | 0.004 | ND | ND 0006  ND | ND | ND | ND | ND | ND | 3.5
T4 0.001 [0.002 | ND.| ND [0.003| ND | ND | ND | ND | ND | ND

LanB S B o]

wpg | ND | ND ND ND ND | ND
T ~0.008 | ~0.004 | ~0.006 ~0.001 | ~0.001 | ~0.001
ATy ru— VIRBEEIHE sh T vy, MIELFT ~ fi§# * N D 1£0.001ppm il

FHL TV ERERHTH 5,
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HKREROBMCNP

BRI - IR

Residual CNP in Freshwater Fish

Koichiro KATSUKI and Masayo KUMANO
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Isolation of Japanese Encephalitis Virus from Culex tritaeniohynchus
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Epidemic of Influenza in Nagasaki Prefecture (1983)
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Antibody Survey of Rubella Virus in Nagasaki Prefecture (1983)

Shigemitsu TAKAYANAGI, Youich KASE, Makoto KUWAZUKA,
Reizo MATSUO, and Kazuto NAKAMURA
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Survey of Hepatitis B Virus in Nagasaki Prefecture

(Report No.l)

Antigen and Antibody Survey

Youichi KASE, Makoto KUWAZUKA,
Shigemitsu TAKAYANAGI, and Reizo MATSUO
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Pathogenic Vibrio Isolated from Seafoods and Others
(Report No.1)

Food Poisoning Vibrie Isolated from Chiamys (Mimachlamys) nobilis

Hidetaro NOGUCHI, Seiichi UEDA, Syuzo ISHIZAKI,
Madoka HANO, and Mitsugu MORIBAY ASHI
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TARPBOFEEARIRY > 2Tk +HEA
bNd, TORCELTE, EBONRLT—- 8%
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GHBFIT Ed, FULYE 7 FUvREFEICL D L
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TR 8F), VIR - T3, SEOHELE
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KBLTWAZ b, ahdEloMEsER Sh
b,

3 zriorFiroRtRUEE
L2BEHR10BR b T > T2 b F > v sl S v,
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FHUEE, 7044 LTy A P pise s
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BTz Fa b3 v AT ESRLLED
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4. MSE Yt

S. aurcus ¥R S LTEREFLI R4 D
ow B AEEEE0, v v = v AR BT
Efodd, BEELY By o MAIEEHIC RS
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HFDS. aureus DWHFITHEREL T 3, KEHOE
At S.aureus & RO > &, WBERE, <>

®1 EETFIBEORHER

= & | HEUERE | s E@T%ﬁﬁﬁ TW£F€ l;%uzfagwg —ﬂzﬁﬁ
+ 5 51 $58. 6.21 B 3.0X10? il 512 128 16 1.1X10°
2 8.9 A 2.0%10? kil 64 8 16 2.4X10°
3 9.19 A 6.5%10? W 128 64 128 2.6%10°
4 12.15 A 2.0%10? T 4 8 4 2.0%10
RN 8.9 A 1.0X10 i 256 256 32 4.3%10
2 9.19 A 2.0x 107 I 256 64 64 3.3% 10"
3 11. 2 A 7.0 107 W 32 16 18 4.8%10"
4 11.30 A 1.0x 10 B - = = 6.2 10°
FxPL 9.1% A 1.0x10 v 256 256 128 11X 10°
2 11. 2 A 3.5x10¢ kil 16 8 16 1.7x 10"
o3 11.30 A 2.0 10 ABA - - = 1.2x10°
FILEY 9.19 A 2. 1x10° Wl 8 4 4 1.3%X10°
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Toxic Substances in Seafoods
(Report No.3)

Shellfish Poison of Chlamys (Mimachlamys) nobilis

Madoka HANO, Seiichi UEDA, Hidetaro NOGUCHI,
Syuzo ISHIZAKI, Mitsugu MORIBAYASHI, and Kazuto NAKAMURA
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Rl BmERZR

PiREN (3t T 1fy 41 ERHOHL: LL iz (MU/) RN (MU
o, SR Gl T4 FRUAE T T A R T TR TR T
1 PSRRI R s (X 2513) S.58.4 .18 33.3 3.9

2 5.16 36,2 2.9

3 6.13 19.7 3.1

4 7 .18 33.3 3.1

5 8 .25 27.0 3.3

6 9 .29 18.9 2.2

7 10.17 15.7 2.3 ND
8 11.14 6.2 ND ND
9 12.12 18.8 2.4 NI
10 $.59.1.9 15.6 ND N D
11 2.13 33.0 2.3 N D
12 3.5 25.8 2.5 ND
13 PRI S R TG et ol (XX 2500) 5.58.5 .16 63.6 3.0

14 G .13 55.0 5.3

15 7 .18 17.8 3.5

16 8 .25 30.0 2.6

17 9 .29 33.8 2.2

18 10.17 7.7 1.9 ND
19 11.14 11.5 1.8 ND
20 12.12 13.3 1.9 N D
21 $S.69.1.9 9.6 1.8 ND
22 2 .13 12.0 ND ND
23 3.5 7.4 ND ND
24 UL B ST L I P B (&1 2510) S.58.4 .18 13.5 2.0

25 5.16 6.7 ND

26 6.13 12.0 2.1

27 7.18 11.0 1.8

28 8.25 19.8 2.3

29 9.29 17.8 1.9

30 10.17 6.6 1.7 ND
31 11.14 6.3 ND ND
32 12.12 11.8 2.0 ND
33 5.59.1.9 11.5 ND ND
34 2.13 16.3 ND N D
35 3.5 10.6 ND NI
36 PHAR AL TN T 2 5l (1K 2500) S.58.1.18 9.6 3.2

37 5 .16 16.9 2.8

38 6.13 27.0 3.0

39 7.18 5.5 2.8

10 8.22 7.1 ND

11 9 .29 7.3 ND

12 10.17 11.8 ND N D
43 11.16 5.4 ND ND
14 12.12 5.8 ND ND
45 5.50.1.9 6.5 ND ND
16 2.13 3.2 NI N Db
17 3.5 2.7 ND ND
18 PRI 12 NG M G518 (1 2516) S.58.4 .18 6.3 ND

49 5.16 88.7 5.6

50 6.13 60.9 6.2

51 7.18 36.6 3.6

52 8 .22 26.2 2.9

53 9.29 1.0 2.2

54 10.17 14.1 1.9 ND
55 11.16 14.6 N D ND
56 12.12 17.4 2.1 ND
57 $.59.1.9 15.1 2.0 ND
58 2.13 12.8 ND ND
59 3.5 9.2 ND ND
GO AR AT ER R b2 Gl (L 2504) S.58.4 .18 33,8 2.1

61 5.16 44,6 3.6

62 6.13 19.0 3.0

63 7 .18 19.7 2.8

64 8 .22 16.0 2.4

65 9 .29 17.9 2.0

66 10.17 11.4 ND ND
67 11.16 5.2 ND ND
68 12.12 8.9 ND N D
69 $.59.1.9 7.1 ND ND
70 2,13 12.9 ND ND
71 3.5 4.5 ND ND

ND: =7 23604,
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