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AIR POLLUTION IN KAGOSHIMA CITY (PART16)
INVESTIGATION FROM APRIL 2002 TO MARCH 2003

Daisaku HOSHINO, Kenji OHYAMA, Tsunenori NAKAJIMA, Hirokazu TAKANASHI and Akira OHKI

Air pollution in Kagoshima City from April 2002 to March 2003 was investigated with particular
empbhasis 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 6.9 g-m™-.
month™, which was slightly decreased than the value observed in the last fiscal year. Thus, the tendency
of low falling dust amount continued, after a period (1999-2000) of relatively high falling dust amount
(ca, 50g*m™-month™). The weight of water-soluble matter which fell was considerably higher than 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
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Table 1 Yoshino Mid. School

Precipitate ‘Water-insoluble matter| Water-soluble matter] Falling dust Ccr S0, NO,
Month pH B 1 2 1 ) ] E) 1 ) 1

1 mm g-m”*month g-m’**month g-m“~month”|g-m™“-month”| mg/l |g-m™-month™'| mg/l | ppb

4 18.8 273] 49 0.4 0.5 0.9 03} 13 26 9.7 -
5 9.1 132} 4.3 1.4 5.7 7.1 021 14 1.8] 144| 638
6 - -| 48 0.5 31.3 31.8 0.1} 02 6.7 13.3 -
7 19 276| 5.2 0.9 8.3 9.2 1.0} 35 0.1] 04 3
8 15.5 2251 6.2 2.1 0.4 2.5 0.8] 3.8 0.6 27 -
9 - - - - - - - - - -1 73
10 8.3 121 5.0 34 3.6 7.0 02 1.8 06] 438 -
11 7.6 110] 5.0 1.6 34 5.0 0.6f 4.6 3.6] 29.6] 64
12 12.1 176] 5.6 0.7 3.6 43 03f 1.5 0.3 1.7 -
1 8.2 119] 4.7 35 1.5 5.0 0.6 6.6 5.3] 62.0f 8.1
2 79 115] 5.1 1.1 42 53 03] 20 23] 175 -
3 13.2 1921 4.5 0.3 1.0 1.3 02] 1.3 4.11 2431 26
Av. 12.0 174] 5.0 1.4 5.8 7.2 04] 25 2.5 164 57

The dates of measuring NO, was June 4, August 2, October 4, November 29 in 2002, and February 7, April 8 in 2003 (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

Precipitate Water-insoluble matter| Water-soluble matter| Falling dust Cl’ S0~ NO,
Month pH ) 1 2 ] ) al .. 2 1 2. 1
1 | mm g-m ~-month g'm’” -month g'm>-month”[g*m? month”| mg/l [o-m™-month™ [ mg/l | ppb
4 19.6f 281} 4.7 24 22 4.6 04] 16 08| 2.9 -
5 83| 119| 42 1.1 42 53 02 16 29| 25.6] 59
6 - -1 5.0 1.6 25.8 274 0.1] 0.1 47| 9.3 -
7 19.2| 2751 5.7 1.4 1.8 32 05} 17 06 20} 1.7
8 15.4] 221| 5.4 12 0.2 1.4 0.7} 3.3 1.4 7 -
9 0.2 31 6.2 - - - - - - -l 7.8
10 6.9 99| 5.4 2.7 0.9 3.6 0.1] 12 01] 1.0 -
11 6.5] 93] 5.2 15 32 4.7 06] 59 07 72| 79
12 13.1| 188 4.9 0.5 1.4 1.9 02] 11 02| 12 -
1 7.5| 108| 4.5 0.5 1.2 1.7 06] 78 3.1] 399 74
2 8.6] 123} 4.8 1.0 5.7 6.7 03] 18 5.4| 37.9 -
3 13.5] 194| 4.6 1.7 0.7 1.7 02] 1.2 1.1} 63] 45
Av. 10.8] 155] 5.1 1.4 43 5.7 04 25 1.9] 12.8] 59
Table 3 Kagoshima City Hall
Month Precipitate H Water-insoluble matter] Water-soluble matter| Falling dust Cr S0,” NO,
- I [mm|® g-m’z'month'1 o'm”-month”  [g-m™?-month”|g-m? month”| mg/l |g-m>-month™| mg/l | ppb
4 18.5| 267| 4.7 0.3 1.6 1.9 04| 15 1.0] 4.0 -
5 10.6] 153 4.8 1.1 5.5 6.6 02| 1.1 39| 26.9| 245
6 - -1 5 1.6 25.3 269 0.1/ 03 7.6] 15.1 -
7 20.3] 293 6 3.6 4.1 7.7 1.3] 4.1 0.0] 0.1] 95
8 13.6] 196f 5.9 1.6 0.6 2.2 12] 6.6 2.8] 15.0 -
9 1.3} 191 6.8 1.4 1.1 2.5 0.0] 26 1.1] 58.5] 293
10 10.1] 146] 5.2 39.7 2.1 41.8 02| 14 1.5] 10.1 -
11 6.8] 98] 5.1 2.7 35 6.2 0.5] 4.7 09] 8.6 212
12 14.7] 212| 6.5 1.6 7 8.6 04| 1.6 0.6] 26 -
1 8.5 123 5 0.7 1.8 2.5 07 75 3.4] 39.1] 23.2
2 8.6] 124| 4.8 1.4 5.0 6.4 03f 1.8 1.6] 11.3 -
3 14.7] 212 4.2 2.2 0.7 29 06] 3.1 4.4] 23.5] 14.6
Av. 11.6] 168] 5.3 4.8 4.9 9.7 0.5] 3.0 24| 17.9{ 204
Table 4 Seiryo Mid. School
Precipitate Water-insoluble matter] Water-soluble matter|] Falling dust Cl SO42' NO,
Month pH 2 1 E) 1 ) 1 ) 1 2 Kl
1 | mm g-m’’*month g+m -+ month g-m”-month| g'm”month™ | mg/l |g-m™-month” | mg/1 | ppb
4 N 1 - - - - N - - N N
5 4 4 - - - - 4 - 4 - 9
6 4 s 1.7 263 28.0 00[ o1 07 14 -
7 | 19.6] 281} 6.1 1.5 42 5.7 07| 22 04| 14| 41
8 | 104] 149] 5.6 1.9 2.9 43 17| 11.9 09| 65| -
9 2| 29| 5.5 22 1.7 39 01 26 29| 104|172
10 | 74| 106| 6.4 2.9 2.6 5.5 02| 19 09 84| -
11 | 49 70| 5.6 1.3 3.9 52 07 8.7 1.8} 23.1] 165
12 | 11.4] 163] 6 0.4 46 5.0 04 23 07| 39 -
1 94| 135] 52 0.7 36 43 10f 10 49| s1.1| 176
2 72| 103] 5.1 07 4.9 5.6 03| 28 26| 219 -
3 11.1f 159§ 4.9 0.6 1.5 2.1 04| 26 04] 25| 41
Av. 9.3} 133] 5.6 14 5.6 7.0 0.6] 45 1.6] 22.4] 114
Table 5 Fac. of Eng., Kagoshima Univ.
Precipitate Water-insoluble matter| Water-soluble matter| Falling dust ClI’ SO42' NO,
Month pH . a . ] 2 a 2 1 2 I
1 | mm g*m “-month g*m" -month g'm“-month™ |g°-m™ month™ | mg/l [o-m™-month”| mg/l | ppb
4 | 169 245] 52 77 ' 22 02 1 o9 36| -
5 10.0] 145) 5.1 32 4.8 8.0 0.1] 08 3.1} 22.9| 129
6 - -1 58 1.8 25.8 27.6 0.1] 0.1 83| 16.5 -
7 23.6{ 342f 6.0 5.4 2.6 8.0 12| 32 29 8] 63
8 6.9 100] 54| 13 1.0 23 1.4] 147 2.0] 21.8 -
9 0.2 3] 53 1.5 0.4 19 0.0] 15.8 0.7] 240| 20.6
10 9.7 141] 5.7 6.4 1.2 7.6 02| 12 0.5] 3.1 -
11 54 78] 52 2.7 6.8 9.5 06] 73 1.3] 14.5 19.5
12 15.7] 228| 4.9 1.1 0.5 1.6 0.5 1.9 0.8] 3.5 -
1 9.6] 139] 45 1.1 2.0 3.1 0.8] 82 5.3] 53.3] 19.1
2 9.2} 133] 5.1 0.7 4.9 5.6 04] 24 0.8 5 -
3 14.4] 209| 4.2 0.7 0.4 1.1 0.6] 3.5 1.5] 82| 58
Av. 11.1}1 160] 5.2 23 42 6.5 “0.5] 5.0 2.3] 33.4] 14.0
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Table 6 Chuzan Elem. School

Month Precipitate - Water-insoluble matter] Water-soluble matter| Falling dust Ccr S0,” NO,
1 Jmm|" gm” month’ grm” month”  |g-m?® month™|g-m?- month™| mg/l g'm”month™| mg/l [ ppb
4 16.1] 229 5.7 0.6 1.6 22 03] 1.1 351 158 -
5 12.1] 172] 64 0.7 6.1 6.8 0.1} 0.7 43| 26.4] 10.7
6 - -| 6.0 0.7 273 28.0 0.1] 0.1 32| 64 -
7 23.3] 332| 6.3 0.6 5.7 6.3 1.7] 438 1.4 4] 44
8 6.1 87} 59 0.6 3.5 4.1 2.4] 29.9 1.8] 222 -
9 0.3 41 6.0 0.8 1.0 1.8 0.1] 264 1.31 311} 159
10 9.7} 138] 6.2 2.1 23 4.4 0.1} 1.0 1.7} 11.8 -
11 4.4 63| 63 1.0 45 5.5 0.7] 10.8 1.5) 22.1] 177
12 15.5] 221| 59 0.8 1.7 25 051 19 1.7} 71 -
1 9.4] 134] 52 0.3 3.6 39 1.1} 114 4.7] 49.3] 17.1
2 8.8] 125} 53 0.6 54 6.0 0.4] 24 4.4] 305 -
3 12.4] 177 4.7 0.1 1.6 1.7 04] 23 0.6] 3.7 -
Av. | 10.7} 153] 5.8 0.7 54 6.1 0.7] 7.7 2.5] 42.5] 132
Table 7 City Hall Taniyama Branch
Precipitate Water-insoluble matter| Water-soluble matter| Falling dust I 8042' NO,
Month pH . q 2. 1 2. T D) 1 2. T
1 | mm g+m " *month g*m” *month g'm *month” |g-m " month™| mg/l |g-m™-month™| mg/l | ppb
4 1631 234] 58 2.3 1.6 2.3 03] 14 0.1] 02 -
5 12.3] 176] 5.9 0.3 5.8 6.1 03] 18 4.2] 25.6] 16.5
6 - -| 6.6 4.6 394 440 03] 0.6 6.5] 129 -
7 23.5] 337| 6.8 0.6 6.1 6.7 23] 63 06/ 17} 51
8 9.7] 139{ 74 6.7 53 12.0 3.0 22.7 2.1 163 -
9 0.4 6] 74 6.4 1.7 8.1 0.2} 36.1 1.31238.7f 159
10 9.71 139| 7.0 1.7 1.0 2.7 02] 12 0.6 42 -
11 54 77| 6.0 1.1 38 49 0.7] 8.1 0.8 99| 15.7
12 14.7) 211] 5.5 0.6 5 5.6 0.4 1.7 09| 39 -
1 8.3] 119{ 4.8 0.8 2.6 3.4 08} 98 4.6] 544 143
2 9.1] 130} 49 0.2 5.1 53 02 16 1.6] 109 -
3 13.4] 192} 5.0 0.2 0.2 0.4 03f 16 44| 262 79
Av. | 11.2] 160} 6.1 2.1 6.5 8.5 08 7.7 23] 33.7] 126
Table 8 Fukuhira Elem. School
Precipitate Water-insoluble matter| Water-soluble matter| Falling dust CI’ SO,,Z' NO,
Month - pH 2 1 ) 1 ) 1 2 5] ) 1
1 | mm g-m "~ *month g'm""*month g'm” *month” |g-m™-month™ | mg/l {g-m™-month™| mg/l | ppb
4 16.11 232} 5.3 0.8 0.2 1.0 031 12 L3 57 -
5 | 133 192] 48 0.0 5.0 5.0 01 07 45| 25.1] 78
6 4 462 0.1 27.8 27.9 0.0] o1 87 172 -
7 | 23.6] 341 6.6 03 10.6 10.9 29 8.0 05| 14| 27
8 8.7| 126| 5.9 0.5 3.1 36 3.1| 265 16f 133 -
9 0.2 31 7.3 0.6 0.6 12 0.0] 14.5 0.61210.1] 4.2
10 7.6] 110{ 6.0 0.2 25 2.7 0.2] 1.8 1.4; 120 -
11 6.0 87| 5.0 0.2 33 3.5 09] 9.0 1.7 172 7
12 14.6] 211| 5.5 0.2 1.4 1.6 0.6] 24 221 98 -
1 12.5] 180 4.7 0.7 3.9 46 1.2] 95 6.1 4751 6.7
2 10.2] 147| 4.9 0.6 5.4 6.0 04 24 2.0 121 -
3 14.2 3] 48 0.2 1.8 2.0 03] 14 1.5] 82| 3.1
Av. | 11.5] 148{ 5.6 04 5.5 5.8 0.8] 6.5 2.7] 316] 53
Table 9 Average data for 8 locations
Month Precipitate o Water-insoluble matter| Water-soluble matter| Falling dust Cl S0,” NO,
o0 1 | mm P g-m”+month™ g'm'z-month'1 g m”-month’ g'm'z-month'1 mg/l |g-m?-month'| mg/l | ppb
4 17.5) 252| 5.2 1.2 1.2 22 03] 13 1.5] 6.0 -
5 10.8] 156] 5.1 1.1 53 6.4 02 12 3.5] 23.8] 11.8
6 - -l 5.7 1.6 28.6 30.2 0.1] 02 58] 11.5 -
7 21.5{ 310f 6.1 1.8 54 72 1.5 42 0.8] 24{ 46
8 10.8] 155 6.0 2.0 2.1 4.1 1.8} 149 1.7] 131 -
9 0.7] 10] 6.4 22 1.1 32 0.1] 163 1.3]193.8| 14.8
10 8.7} 125f 5.9 7.4 2.0 9.4 02 14 09 69 -
11 59 85{ 54 1.5 4.1 5.6 0.7 74 - -l 140
12 14.0] 201] 5.6 0.7 32 3.9 04] 18 09 42 -
1 9.2] 132) 4.8 1.0 25 3.6 09] 89 4.7 49.6f 14.2
2 8.7) 125{ 5.0 0.8 5.1 5.9 03] 22 2.6] 184 -
3 13.7] 168! 4.6 0.8 0.9 1.6 04 21 2.5] 143} 6.1
Av. | 11.0] 1561 5.5 1.8 5.1 6.9 0.6 52 2.4] 31.3] 109
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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.1 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. 8 Average amounts of falling dust in Kagoshima City
(av. for 8 locations) and in Sakurajima (av. for 14

locations).
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Fig. 9 Frequency of explosions, eruptions, and
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(times)

= M40
=
Q
g 120 f
2 B 00 f
)
E % &°r
g8 3
" F 07
B B g4l @
e
E 27
(=]
E o '
45 6 7 8 9 101112 1 2 3 Av
Month

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,7, and CI for 8 locations in Kagoshima city.
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Fig. 13 Average concentration of NO; for 8 locations in
Kagoshima City.
50
—4&—No.2 Keno Elem. School
S 40 F —2— No.3 Kagoshima City Hall
§ ----- No.5 Fac. of Eng.,Kagoshima univ.
g 30 | ---0-- No.7 City Hall, Taniyama Branch
ks
=
8 20t a
£
S g
S L
Z 10 A
0 1
6/4 8/2 10/4 11729 277 4/8 Av.
Sampling day
Fig. 14 NO, concentrations at 4 locations.
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Fig. 15 Comparison between the data from Filter-badge

method and those from self-registering NO, analyzer.
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