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Air Pollution in Kagoshima City (Part 12)
— Investigation from April 1998 to March 1999 ——

Yasushi UMIHIRA, Akira OHKI, Tsunenori NAKAJIMA and Shigeru MAEDA

Air pollution in Kagoshima City from April 1998 to March 1999 was investigated with particular
emphasis on the falling dust (volcanic ash fall) from Mt. Sakurajima.

The falling dust was collected monthly together with rain water 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% , Cl , and water-soluble matter, as well as for pH.

The average monthly amount of falling dust at eight locations in Kagoshima City was 13 g-m *-
month ', which was 1 g-m™ ?-month ™' lower than that observed in the last fiscal year. The value was also
much lower than those before 1993. Thus it appears that a trend of a decrease in the amount of falling dust
has continued in recent years. The weight of water-soluble matter which fell was lower 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.

Key words: air pollution, Kagoshima City, falling dust, NO:
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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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Fig. 2 Average amount of falling dust for 8 locations in
Kagoshima City
Table 1 Yoshino Mid. School
Precipitate ater—insoluble mattefWater-soluble matter Falling dust Cl’ S()f" NO,
Month pH E] 1 2 1 2 1 Z T 2 T
| | mm g+m “month g-m “month g-m “month jg-m “month ‘| mg/1{g-m “month”![ mg/1| ppb
4 27.0{392| 5.4 27 8.5 36 0.2] 0.5 2.2 55 -
5 33.3[484] 5.3 81 9.8 91 0.2] 0.5 3.1 8.7 6.4
6 22.6( 328 5.5 8 5.8 14 0.2 0.5 1.0} 2.3 -
7 19.3] 280] 5.8 3 3.3 6 0.2] 0.8 0.9/ 3.4 3.8
8 2.0] 29| 6.4 1 1.5 3 0.31 7.5 0.4 11.7 -
9 8.7] 126 5.6 10 3.8 14 0.3] 2.8 1.0] 9.9 2.0
10 21.4]311] 5.4 10 5.5 16 0.3] 0.9 1.6 5.0 -
11 5.4] 78] 5.1 20 1.4 21 0.2] 2.4 1.4] 17.0y 7.4
12 0.0 0 - 5 - - - - - -
1 2.5] 36| 5.7 14 0.3 14 0.2] 5.6 41 10.0f 6.9
2 6.7 97| 5.8 9 1.7 11 0.8 7.7 .0f 10.1 -
3 13.91 202] 5.3 30 7.9 38 0.8/ 39 2.0 99| 5.5
Av. | 13.6/197] 5.6 18 4.5 24 0.3] 3.0 1.4] 8.5] 5.3
The dates of measuring NO, were June 10, August 4, October 6, December 3 in 1998, and February 1, Aplir | in 1999 (from top to
bottom). In the following tables (Table 2-9), the dates are the same.



KRBT R E el A (551240) 135

Table 2 Keno Elem. School

Month Precipitate] pH Water-insoluble matteqWater-soluble matter] Falling dust Cl SO("" NO,
1 [mm g-m “month”" g'm “month ! -m “month fg-m *month | mg/!{g-m *month ‘| mg/1| ppb
4 27.41 393| 5.4 15 3.7 19 0.3] 0.7 2.8/ 6.8 -
5 31.4] 450| 5.4 25 8.8 34 0.1] 0.2 1.4 4.1] 5.8
6 23.9| 343} 5.7 5 4.2 9 0.2] 0.5 3.31 7.1 -
7 19.4| 278] 5.8 3 3.3 6 0.21 0.9 1.1} 4.5 3.1
8 0.1 1] 6.3 3 0.7 4 - - B B -
9 9.7]1 139] 5.3 13 6.5 20 0.5 4.6 1.6] 14.6] 5.0
10 { 23.6{ 338] 5.0 4 1.4 5 0.2| 0.6 1.3] 3.8 -
11 5.6{ 80| 5.1 13 3.1 16 0.2] 2.0 0.6] 7.8/ 9.1
12 0.0 0of - 4 - - - - - -
1 3.2| 46| 5.5 5 0.8 6 0.2 4.9 0.5 8.8 7.0
2 6.3] 90| 5.2 4 1.0 5 0.7 7.3 1.11 11.2 -
3 14.4] 206] 5.0 10 7.8 18 0.2] 1.1 1.5 7.3] 8.2
Av. | 13.8[197 5.4 9 3.8 13 0.3 R 1.5| 7.6/ 6.4
Table 3 Kagoshima City Hall
Precipitat IWater—insoluble mattedWater—soluble matter Falling dust Cl SO{' NO,
Month pH =) B 2 Y = T 7 i ) )
1 | mm g+m_“month g-m “month g-m “month 'lgem “month ‘| mg/l{g-m “month mg/1| ppb
4 27.21 393 5.8 28 5.7 34 0.3] 0.6 1.9 4.6 -
5 33.1/ 478} 5.1 79 6.1 85 0.11 0.4 2.1] 5.9} 16.8
6 23.4] 338] 5.6 15 8.8 24 0.2 04 0.0] 0.0 -
7 18.8] 2711 5.9 7 2.5 10 0.2 09 1.3] 5.2 13.6
8 0.9 13| 6.4 3 0.0 3 0.0] 2.5 1.0l 5.2
9 9.2]133] 5.4 18 5.5 24 0.4] 3.6 1.5} 14.8} 19.2
10 23.2| 335| 5.2 8 2.1 10 0.4 1.1 2.4 6.8 -
11 4.5 651 5.3 31 1.8 33 0.2 2.7 0.8 11.9] 19.5
12 0.0 0 - 10 - - - - - - -
1 3.1] 45] 5.5 14 0.9 15 0.3 5.4 0.9] 19.0] 20.1
2 53| 771 5.9 5 1.4 6 0.9] 109 1.0f 12.7 -
3 15.0{ 217] 5.3 18 3.0 21 0.4] 1.7 1.7] 7.8] 23.2
Av. | 13.6]197] 5.6 20 3.4 24 0.3] 2.7 1.3 8.5] 18.7
Table 4 Seiryo Mid. School
Precipitaté] Water—insoluble mattefWater-soluble matteq Falling dust Cl 5042 NO,
Month pH = =) = T = T 7 T 7 T
1 |mm g'm_“month g-m “month g-m “month fg-m “month”'| mg/}{g-m “month | mg/1{ ppb
4 27.2] 3901 7.2 8 12.1 20 0.4] 1.0 29f 7.1 -
5 30.2{ 433 6.8 16 8.1 24 0.1l 0.4 2.0f 6.1 8.4
6 23.5( 337| 6.4 3 9.6 13 0.2y 0.5 0.0 0.0 -
7 16.9] 242| 6.4 3 4.2 7 0.2 1.0 1.2] 5.5 4.5
8 2.1] 30 6.5 4 1.2 5 0.1 L.7 0.2] 6.1 -
9 8.91 128| 6.1 8 6.8 15 0.3] 3.1 1.4] 13.8| 10.7
10 18.5| 265] 6.1 5 1.4 6 0.3} 1.2 2.2 8.1 -
11 3.5 50| 5.9 7 1.6 9 0.2] 3.2 0.9] 16.5| 12.9
12 0.0 0] - 2 - - - - - - -
1 2.2 32| 59 4 0.8 5 0.4] 12.3 0.6| 16.6| 11.6
2 4.8] 69 6.2 4 0.9 5 0.9] 13.3 1.3] 18.7 -
3 12.2] 175] 6.1 7 4.9 12 0.3 1.9 1.6] 9.2] 13.7
Av. | 12.5{179] 6.3 6 4.7 11 0.3] 3.6 1.3f 9.8] 10.3
Table 5 Fac. of Eng., Kagoshima Un:v.
Precipitate Water-insoluble matteffWater—soluble matter] Falling dust Cl 8042' NO,
Month pH ) o &) T ) T Z T z T
1 |mm g'm “month g-m “month g-m “month |g-m *month” ‘| mg/1|g-m *month”‘[ me/1| ppb
4 27.11 393| 5.8 4 4.1 8 0.2 0.5 2.8] 6.8 -
5 32.8} 476| 5.4 20 8.9 29 0.1] 0.3 2.0f 5.6} 13.8
6 22.8] 331} 5.4 4 9.0 13 0.11 0.3 0.1] 0.2 -
7 17.9( 260| 6.0 3 2.4 5 0.2] 0.9 1.8 7.4) 11.7
8 1.2] 17} 5.8 0 0.4 0 0.0] 2.2 0.2 9.2 -
9 9.1 132] 5.5 10 5.2 15 0.3] 2.8 2.2] 21.4] 10.9
10 23.01 334] 5.2 2 3.1 5 0.4] 1.2 3.7 10.8 -
11 4.1] 59| 5.9 15 2.5 18 0.2 2.6 1.0 15.5] 18.2
12 0.0 of - 6 - - - - - - -
1 3.2| 46| 5.8 5 0.6 6 0.3] 5.5 0.5 9.1} 18.5
2 6.9] 100| 5.7 0 2.6 13 0.8] 8.2 1.4] 13.1 -
3 15.0] 218] 5.6 16 11.5 28 0.3] 14 3.1] 14.1] 16.8
Av. | 13.6] 197| 5.6 8 4.6 13 0.3] 2.4 1.7] 10.3} 15.0
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Table 6 Chuzan Elem. School
Precipitate] ater—insoluble matteWater-soluble matter Falling dust Cl’ 5042 NO,
Month pH 2 B 2 T e | P B H T
1 [mm g+m “month g'm “month g-m “month |g-m “month”'[ mg/1|g-m *month ™} mg/1| ppb
4 27.61 393{ 6.2 1 4.5 6 0.2] 0.5 1.6] 4.0 -
5 30.4] 433} 6.6 16 5.2 21 0.1 0.3 2.4 73] 1.3
6 22.6] 322] 6.1 1 9.2 10 0.2] 05 0.31 0.7 -
7 16.2] 231| 6.3 1 1.9 3 0.2] 0.9 1.1{ 5.5 4.7
8 1.5 21| 6.5 0 0.8 1 0.1 2.6 0.2 7.8 -
9 9.0] 128 6.1 3 4.5 8 0.2] 1.8 0.7] 7.5{ 10.2
10 | 22.6] 322} 6.0 1 6.3 7 0.4 1.3 2.21 6.5 -
11 3.9 56/ 6.1 5 2.1 7 0.2] 3.8 0.8] 13.9] 14.7
12 0.0 of - 2 - - - - -
1 3.0] 43| 5.8 3 0.5 4 0.4] 8.5 0.7 14.4f 12.0
2 6.5 93| 6.3 2 2.6 5 1.3] 14.1 1.5] 16.0
3 13.3] 189/ 6.0 10 8.3 18 0.4] 2.4 1.8] 9.7
Av. | 13.1] 186} 6.2 4 4.2 8 0.3] 3.3 1.2] 8.5
Table 7 City Hall Taniyama Branch
Precipitate Water-insoluble mattefWater-soluble matter Falling dust Cl SOL NO,
Month pH =) T 2 B ) a2 T E) g}
I |mm g'm “month g'm “month g-m _“month |g+m “month”'| mg/1|g-m month”!{ mg/1| ppb
4 27.2| 390| 6.2 0 5.6 6 0.2] 05 2.1 5.3 -
5 31.8] 456{ 6.1 9 5.5 15 0.1] 0.2 0.7] 2.0 12.9
6 23.21 333 6.3 2 10.0 12 0.3} 0.6 0.3 0.7 -
7 16.0| 229| 6.2 2 2.1 4 0.2 0.8 1.0] 4.9] 10.7
8 2.7 39| 6.6 1 1.3 2 0.1] 1.3 04| 7.4 -
9 8.4] 120{ 6.0 4 3.3 7 0.3] 2.9 0.7] 7.5[17.8
10 | 23.4f 336] 5.6 1 1.7 3 0.5 1.4 3.2 9.3 -
11 5.01 72| 5.2 3 1.8 5 0.2] 2.6 0.7 9.1| 14.7
12 0.0 of - 0 - - ~ - - - -
1 3.5] 50| 5.8 6 0.3 6 0.3] 5.5 0.6f 10.2] 16.8
2 4.7 67| 5.9 5 1.2 6 0.8] 11.4 1.2 17.0 -
3 15.6{224] 5.5 9 3.8 13 0.4] 1.8 1.5] 6.8 16.4
Av. | 13.5[193] 5.9 4 3.3 7 0.3] 2.6 1.1] 7.3[14.9
Table 8 Fukuhira Elem. School
Precipitatg] Water-insoluble mattefWater-soluble mattey Falling dust Cl 8042’ NO,
Month pH 2 1 ) B 2 E Z B B T
1 |mm g'm “month g+m “month g-m_“month_|g+m “month ‘[ mg/1{g-m 2month”![ mg/1| ppb
4 27.2} 393 5.9 0 2.8 3 0.1] 0.4 1.2 3.0 -
5 31.8]459| 6.1 1 4.8 6 0.1] 0.2 0.1] 0.4] 4.1
6 23.3] 336( 5.9 0 13.3 13 0.3; 0.6 0.9] 2.0 -
7 18.8] 271| 6.0 0 0.5 1 0.1] 0.6 1.7 6.9] 59
8 2.6] 38 6.3 2 0.5 3 0.1] 1.1 0.1] 1.2 -
9 8.9] 128( 5.8 3 3.0 6 0.3] 2.9 0.8] 8.4 7.1
10 [ 20.5} 296} 5.5 0 4.9 5 0.5 1.8 1.9] 6.3 -
11 4.2| 611 4.9 2 2.0 4 0.2 29 0.8] 12.2] 4.8
12 0.0 of - 0 - - - - - - -
1 3.0] 43} 5.8 2 0.2 2 0.5] 10.0 0.5 9.8] 4.3
2 6.3] 91 5.6 2 1.7 4 1.2] 12.9 1.4] 14.5 -
3 14.11 204} 5.1 9 4.1 13 0.4] 1.8 1.1] 5.5] 5.3
Av. | 13.4[193] 5.7 2 3.4 5 0.3] 3.2 1.0 6.4] 5.3
Table 9 Average data for 8 locations
Precipitate Water-insoluble mattegfWater-soluble matter| Falling dust Cl 5042' NO,
Month 1 pH =) 1 2 T = B 7 T 2 1
mm g-m “month g'm “month g'm “month |g-m “month”'[ mg/1|g-m *month | mg/1} ppb
1 27.2(392] 6.0 10 5.9 17 0.2] 0.6 2.2 54 -
5 31.91459] 5.9 31 7.2 38 0.1] 0.3 1.7] 5.0} 9.4
6 23.2]334] 5.9 5 8.7 14 0.2) 0.5 0.7 1.6 -
7 17.91 258] 6.1 3 2.5 5 021 09 1.3 54| 7.3
8 1.6] 24| 6.4 2 0.8 3 0.1} 2.7 0.4] 6.9 -
9 9.0] 129] 5.7 9 4.8 14 0.3] 3.1 1.2 12.2) 104
10 22.01 317| 5.5 4 3.3 7 0.4 1.2 231 7.1 -
1l 4.5] 65] 5.4 12 2.0 14 0.2] 2.8 0.9] 13.01 12.7
12 0.0 0 - 4 - - - - - - :
1 3.01 43} 5.7 7 0.6 7 0.3 7.2 0.6] 12.2] 12.2
2 59| 86| 5.8 5 1.6 7 0.9] 10.7 1.2 14.2 -
3 14.2[ 204] 5.5 14 6.4 20 0.4] 2.0 1.8] 8.8[ 129
Av. | 13.4]192] 5.8 9 4.0 13 0.3] 2.9 1.3] 8.4/ 10.8
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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 Seiryo Mid.
School
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Fig. 5 Monthly amount of falling dust at No.5 Fac. of
Eng., Kagoshima Univ. and No. 6 Chuzan Elem.
School

&%, 13g'm “-month™' TH Y, FEH8EHENH13g-
m 2-month ' L3k, EETIEWCABOHMIZH S,
BILBTICBIT 2 A, BBKOIX ) EElrE
LTwanT, BTIEVEARHEN L SRCEFIZS

- 100

k= . .

g —&— No.7 City Hall Taniyama Branch

E 80 f

o -~ O --No.8 Fukuhira Elem. School

g

2 60

3

9

o0

£ 40 |

&

S

Q

e 20

=3

g 0

< 0 R
4 5 6 7 8 9 10 I1 12 1 2 3 Av

Month

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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City (av. for 8 locations) and in Sakurajima (av.
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Fig. 10 Average amount of falling dust for 14 locations
in Sakurajima
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Fig. 13 Average concentration of NO: for 8 locations in
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Fig. 14 NO. concentrations at 4 locations
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