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AIR POLLUTION IN KAGOSHIMA CITY (PART14)
INVESTIGATION FROM APRIL 2000 TO MARCH 2001

Hiroyuki YAMASHITA, Kenji OHYAMA, Tsunenori NAKAJIMA and Akira OHKI

Air pollution in Kagoshima City from April 2000 to March 2001 was investigated with particular
emphasis on the falling dust (volcanic ash fall) from Mt. Sakurajima.
The falling dust was collected monthly together with rainwater at eight locations in Kagoshima City.

After the sample had been filtered, the residue was dried and weighed, and the filtrate was analyzed for

SO,%, CI', and water-soluble matter, as well as for pH.

The average monthly amount of falling dust at eight locations in Kagoshima City was 47 g*m™month™,

which was a little lower than that observed in the last year. But the value was much lower than those

before 1993. The weight of water-soluble matter which fell was similar to that for the last fiscal year.

NO, air pollution was measured by use of the “filter-badge method”. The highest value for NO,

concentration was observed at Kagoshima City Hall., however, this figure still meets the value

established as the national environmental standard.
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Fig.1

Sampling locations. 1, Yoshino Mid. School;

2, Keno Elem. School; 3, Kagoshima City Hall;
4, Seiryo Mid. School; 5, Fac. of Eng.,
Kagoshima Univ.; 6, Chuzan Elem. School;

7, City Hall Taniyama Branch; 8, Fukuhira Elem.
School

Table 1 Yoshino Mid. School
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Month Precipitate H Water-insoluble matter | Water-soluble matter | Falling dust Cr SO~ NO,
| mm P g-m month” ¢-m”month’’ g-m’month” | g*m”month” |mg/ | | g-m™month”’ [mg/ | | ppb
4 7.3] 106] 5.1 8 1.6 10 0.1} 13 07 6.3 -
5 21.1y 307 5.5 220 8.3 228 1.3 4.1 4.0 13.2] 54
6 49.6] 721| 5.8 5 10.4 15 04] 05 2.7 3.6 -
7 25.3] 368| 6.4 5 11.4 16 05| 14 22 6.5 13
8 26.9] 392| 6.2 44 17.2 61 0.4] 0.5 1.1 2.7 -
9 15.4| 224 5.1 31 9.9 41 07| 32 32| 152 59
10 10.9] 158] 5.6 28 9.5 38 03] 22 0.9 5.4 -
1 39 57 5.0 22 3.4 25 03] 54 1.1{ 185 6
12 3.3 48 4.8 8 4.4 12 02] 6.1 0.7 183 -
1 7.4] 108 5.3 23 2.6 26 0.6] 5.0 1.3] 11.0[ 6.9
2 46 67 52 8 33 11 02] 3.1 1.9 26.2 -
3 82| 119] 53 10 11.4 21 0.8] 82 1.2) 12.3] 39
Av. 15.3] 223] 54 34 7.8 42 0.5] 34 1.8] 11.6f 4.9

The dates of measuring NO, was June 2, August 2, October 2, November 30 in 2000, and February 1,April 5 in 2001 (from top to bottom).
In the following tables (Table 2-9), the dates are the same.
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Table 2 Keno Elem. School

Month Precipitate o Water-insoluble matter | Water-soluble matter | Falling dust cr SO.> NO,
1 mm g m2month™ I'g m 2month’! g m2month”’ g m month”! | mg/l g m”month”! | mg/l | ppb
4 6.7 96| 5.0 4 0.8 5 0.1 1.2 0.8 8.1 -
5 19.6| 281| 5.9 15 2 17 0.6] 2.1 0.3 1 5
6 5.3 721 5.2 1 11.2 12 0.4 0.5 4.1 5.4 -
7 25.7| 368 6.1 3 6.6 10 0.5 1.4 2.8 82 4
8 27.3] 392| 5.1 266 21.8 288 06 1.5 43| 103 -
9 17.21 247 5.0 21 10.4 31 0.7 3.0 3.7 16.0 5.3
10 11.5] 165| 5.3 150 7.1 157 0.3 2.0 2.0] 12.2 -
11 4.5| 65| 4.5 28 3.8 32 0.4 5.1 1.1 16.0 8.4
12 3.7 53] 4.6 6 4.3 10 0.2{ 3.9 1| 23.5 -
1 71 100{ 5.6 12 2.5 15 0.5 4.5 0.7 6.3 6.2
2 511 73| 5.4 3 24 5 02| 23 1.9 23.8 -
3 8.0 115 5.7 6 7.5 14 0.8 83 220 228 7.9
Av. 11.8f 223 5.3 43 6.7 50 0.4 3.0 2.1 12.8) 6.1
Table 3 Kagoshima City Hall

Month Precipitate pH Water-insoluble matter Water-soluble matter Falling dust Cr S()f' NO,

1 | mm g-m month’’ g-m month’’ g month' | gem’month’ | mg/l | gem”month’ | mg/l | ppb
4 7.00 102 4.5 9 1.5 11 021 2.1 0.8 7.2 -
S 20.7| 299| 5.8 20 1.8 22 1.1] 3.6 0.1 0.2] 20.1
6 499 721| 4.9 3 9.0 12 0.5 0.7 6.5 8.7 -
7 25.5] 368 6 11 4.5 16 0.4 1.2 2.0 5.7 12.6
8 27.17 392| 49 252 50.8 303 3.1 7.4 22.3 53.3 -
9 18.6/ 268 4.5 41 3.5 45 0.7] 2.8 4.8 19.2| 164
10 10.6] 153] 44 1090 32.7 1123 2.2 142 17.9] 117.0 -
11 4.1 591 4.8 81 4.7 86 0.5f 79 2.1 33.31 208
12 4.6| 66 5 13 5.2 18 02{ 3.9 1.2] 214 -
1 7.6 110] 5.5 31 2.2 33 0.6y 4.6 1.9 15.2] 124
2 42| 61| 5.2 13 5.9 19 0.3 4.6 3.1 46.7 -
3 770 111 5.3 16 14.0 30 1.3] 13.8 221 23.8{ 245
Av. 15.6] 226 5.1 132 11.3 143 09| 5.6 5.4 2931 17.8

Table 4 Seiryo Mid. School

Month Precipitate pH Water-insoluble matter Water-soluble matter Falling dust Cr 5042‘ NO,

1 mm g m *month’’ g m month’’ g m month’’ g m month’' | mg/l g m month’' | mg1 | ppb

4 5.6] 80| 5.6 7 2.4 9 0.2 3.0 1.1 129 -
5 20| 287| 6.0 5 5.2 26 0.7 2.5 04| 1.5 79
6 50.3( 721} 6.3 2 18.6 2 0.8 1.1 4.4 5.8 -
7 25.7| 368] 6.2 4 11.0 15 0.8 2.2 2.3 6.6 5
8 27.3| 392f 5.7 9 15.9 25 0.4 0.8 3.2 7.6 -
9 11.4] 163] 5.6 13 10.0 23 0.6 3.7 3.2| 20.7 8
10 9.2 132 4.6 157 15.6 173 0.9 6.7 6.11 459 -
11 48| 69| 52 19 5.6 23 0.4 5.0 1.8] 244 16.2
12 49 70| 5.3 13 5.9 19 02| 34 1.9{ 333 -
1 59| 85| 6.1 30 1.5 32 0.6 6.4 2.0 21.6 8.4
2 3.6] 52| 54 8 3.8 12 0.3 4.6 2.4] 425 -
3 - - - - - - - - - - 14
Av. 15.3] 220 5.6 24 8.7 33 0.5 3.6 2.6/ 2031 9.9

Table 5 Fac. of Eng,,Kagoshima Univ.

Month Precipitate oH Water-insoluble matter | Water-soluble matter Falling dust Cr SO,” NO,

1 mm g-m *month’ g-m “month’’ g month”’ | g-m”month” | mg/l | gem”month’! | mgl | ppb
4 9.0 131 4.6 6 0.8 7 0.2 1.8 1.1 7.8 -
5 19.2 278 5.9 8 3.9 12 0.7; 24 0.1 0.2 10.9
6 49.7 721 5 2 11.9 14 0.5} 0.7 3.3 44 -
7 25.4 368 5.8 5 6.9 12 05| 1.6 3.2 93| 52
8 27.0{ 391.5] 5.7 7 10.1 17 0.2 0.4 3.0 7.1 -
9 14.2 206 4.6 27 10.2 37 0.4 22 3.7 19.3| 10.3
10 10.4 151 3.9 554 39.8 594 2.4 16.1 239 1584 -
1 4.2 61| 4.3 39 5.6 43 0.3 49 1.9 29.3] 18.1
12 4.6 67| 4.9 8 4.9 13 0.2 4.5 1.5 27.8 -
1 8.3 120| 5.8 16 1.5 18 04| 3.3 0.7 5.21 109
2 4.2 61| 4.2 13 4.1 17 0.3 5 29| 428 -
3 7.6 110| 5.2 7 12.1 19 1| 11.1 2.4 256| 16.2
Av. 15.3 222| 5.0 58 9.3 67 06| 4.5 4.0 28.1| 119
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Table 6 Chuzan Elem. School

Month Precipitate H Water-insoluble matter | Water-soluble matter Falling dust Cr SO,& NO-
ot 1 mm P g-m month’' g m month’" g m month’" g m month | mg/l | g m”“month' | mg/l | ppb
4 9.0 128 5.4 2 1.2 3 0.2 1.3 0.9 7.1 -
S 17.0| 242| 6.3 6 39 10 1.2] 49 0.5 2.1 83
6 50.6] 721) 5.8 1 15.7 17 0.5 0.7 370 5.0 -
7 25.8| 368 6.1 4 59 10 0.6 1.8 23] 6.6 53
8 27.5] 392| 5.8 S 17.6 23 0.31 0.8 2.3 5.4 -
9 13.0| 185 54 14 9.2 23 0.7] 3.8 32| 18.6{ 83
10 9.0] 128 5.7 17 6.5 24 0.2 1.4 0.9 6.8 -
11 491 70| 5.4 10 3.2 13 0.2 3 1.0] 12.8( 17.2
12 47 67| 5.5 3 4.9 8 0.2 3.7 1| 183 -
1 7.4| 105| 6.4 7 2.9 10 0.5 43 0.4 31 106
2 3.6 Si| 53 4 49 9 02| 34 2.6| 46.4 -
3 8.0 114] 5.6 3 12.3 15 1.4] 144 1.7 18.4f 144

Av. 15.0] 214} 5.7 6 7.4 14 0.5 3.6 1.7} 12.5] 10.7
Table 7 City Hall Taniyama Branch
Month Precipitate oH Water-insoluble matter Water-soluble matter Falling dust Cr SO, NO;
1 mm g-m“month’’ g m “month’' g m “month’' g m month” | mg | g m” month' | mg/l | ppb
4 9.6| 138} 5.6 1 1.9 3 0.2 1.3 1.2 8.3 -
5 16.8] 241} 6.8 2 11.3 13 2.1 8.5 0.3 1.31 13.8
6 50.3] 721 5.8 1 19.4 20 0.6 0.8 3.7 5.0 -
7 25.7| 368| 6.6 2 11.7 14 0.9 2.5 1.7 4.9 9.8
8 27.3| 392| 59 0 24.7 25 0.8 1.9 1.6 3.9 -
9 15| 215| 5.6 8 10.5 19 0.4 2.1 43| 214 9.7
10 111 159] 5.5 6 5.7 12 0.2 1.1 1.1 7.2 -
11 53 76( 5.1 3 4.2 7 0.2 2.4 1.1| 13.0] 195
12 5.0 72 5 3 4.4 7 0.2 3.9 1.31 21.9 -
| 8.7 125| 5.8 3 1.0 4 0.4 3.2 0.2 1.4; 10.5
2 3.8 54 5.0 5 9.4 14 0.3 5.4 3.9 643 -
3 8.2| 118| 5.6 6 13.6 20 1.0 9.9 1.4] 14.1 6.2
Av. 15.6| 223| 5.7 3 9.8 13 0.6 3.6 1.8 139] 11.6
Table 8 Fukuhira Elem. School

Month Precipitate H Water-insoluble matter Water-soluble matter Falling dust Cr 504:’ NO,
o 1 mm | P g-m “month’’ g-m month’’ grm month” | g-m month' | m/l | g-m”month’' | mg/l | ppb
4 991 143 5 2 0.4 2 0.2 1.1 0.8 5.2 -
5 19.11 276] 6.1 2 3.6 6 0.7 2.4 1.1 3.9 S
6 499, 721 5.0 0 16.4 16 0.4 0.5 5.0 6.6 -
7 25.5| 368 6.1 1 4.5 6 0.5 1.6 2.0 5.7 1.6
8 18.9{ 273 5.0 0 9.6 10 0.1 0.5 1.1 3.9 -
9 13.7] 198| 5.0 2 11.7 14 0.5 2.5 4.2 22.8] 45
10 9.7| 140| 5.2 2 3.2 S 0.2 1.4 0.6 4.6 -
11 5.6 81| 4.8 2 2.9 5 0.2 2.0 0.7 7.5] 6.2
12 5.7 821 53 1 35.7 37 0.2 3 0.5 7.6 -
1 8.9{ 128 6.1 2 0.7 3 0.5 33 1.3 9.1 6.4
2 3.4 491 5.3 3 6.8 10 0.1 2.1 2.9 52.5 -
3 8.6{ 124 5.8 3 10.7 14 1.2) 11.2 0.9 8.9] 155

Av. 149 215| 5.4 2 8.9 11 0.4 2.6 1.81 11.5] 6.5

Table 9 Average data for 8 locations

Month Precipitate oH Water-insoluble matter | Water-soluble matter | Falling dust cr S0, NO,
1 | mm g m”month’' g-m month’’ g month’ | gem”month’ | mg/l | gem month’! | mg/t | ppb

4 8.0 116] 5.1 5 1.3 6 0.2 1.6 091 7.9 -
5 19.2| 276| 6.0 35 5.0 42 1.1 3.8 09| 29 96
6 44.5] 721 5.5 2 14.1 16 0.5 0.7 42| 5.6 -
7 25.6] 368| 6.2 4 7.8 12 0.6 1.7 23| 6.7/ 5.6
8 26.21 377 55 73 21.0 94 0.7 1.7 49| 11.8 -
9 14.8[ 213| 5.1 20 9.4 29 0.6 29 38| 19.2| 8.6
10 10.3] 148] 5.0 251 15.0 266 0.8 5.6 6.7] 44.7 -
11 471 67| 4.9 26 4.2 30 0.3| 4.5 147 194| 14.1
12 4.6 66| 5.1 7 8.7 16 0.2] 4.1 1.1 215 -
1 7.7 110] 5.8 16 1.9 18 0.5] 4.3 1.1 9.1 9.0
2 4.1 591 5.1 7 5.1 12 0.2 3.8 2,71 432 -
3 8.0 116f 5.5 7.3 11.7 19.0 1.1 11.0 1.7] 18.0{ 12.8
Av. 14.8| 220| 5.4 38 8.8 47 0.6 3.8 2.6| 17.5{ 99
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Fig.2 Average amount of falling dust for 8 locations in Kagoshima City.
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Fig.3 Monthly amount of falling dust at No.l Yoshino Mid. School
and No.2 Keno Elem. School
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Fig.4 Monthly amount of falling dust at No.3 Kagoshima City Hall
and No.4 Seiryou Mid. School.
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Fig.6 Monthly amount of falling dust at No.7 City Hall
Taniyama Branch and No.8 Fukuhira Elem. School.
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Fig.7 Average amount of falling dust at each location.
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Fig.8 Average amounts of falling dust in Kagoshima City (cav. for 8

location)and in Sakurajima (cav. for 14 locations).
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Fig.10 Average amount of falling dust for 14
locations in Sakurajima.
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Fig.11 Average amount of falling water soluble matter,
SO,*, and Clfor 8 locations in Kagoshima city.
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Fig.12 Frequency of pH at each location.
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Fig.13 Average concentration of NO, for 8
locations in Kagoshima City.
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Fig.14 NO, concentrations at 4 locations.
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Fig.15 Comparson between the data from Filter-badge method
and those from self -registering NO, analyzer.
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