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Abstract

This study was carried out to investigate the chemical characteristics of the rain water in rural, urban
and industrial areas which are located in Kyongbuk province, namely, Songju, Kumi, Kimchon, Yongdok
and Teagu. The experiments were sampled the rain by amount of rain water from July to August in
1989, and analyzed the pH, EC, SO, NOs and CI' contents in the rain water. The results are summarized
as follaws :

1. The acid rain showed at the begining rain water of all surveyedsites, but there were difference by
sites, and particulary severe in Kumi.

2. The content of SO in rain water was high in urban and industrial area, such as Teagu, Kumi and
Kimchon.

3. According to the increasing rain water amount, the pH in rain water was high, and the contents
of other components were low. This phenomenon remarkably presented at higher concentration of
components and earlier rain water.

4. The electric conductivity was high significantly positive correlation with contents of $O,>, NOs and
Cl' in rain water, and pH was high significantly negative correlation with contents of SO.* and NOs
in rain water, respectively.
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Table 1. pH in rain water by different locations.
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B =S,

HIKE FHECE BB FEmECl 0~2mmolA

Location

Fraction amount of rain water (mm)

0~2 2~4 1~6 6~8 8~10
Songju 5.56(4.78~6.12) 5.69(5.03~6.06) 6.05(5.71~6.41) 6.06(5.59~6.40) 6.46(6.27~6.58)
Kumi 4.70(4.47~5.05) 5.08(4.56~5.58) 5.51(4.78~6.42) 5.53(4.48~6.29) 5.77(4.88~6.42)

Kimch’on 5.60(3.82~6.53) 5.82(3.99~6.75) 5.97(4.24~6.96) 5.93(4.50~6.85) 6.37(5.85~6.90)

Yongdok
Taegu

5.77(4.65~6.58) 6.04(5.29~6.49) 6.09(5.46~6.43) 6.33(6.22~6.41) 6.22(6.00~6.39)
5.71(5.09~6.48) 6.20(5.80~6.46) 6.00(5.22~6.51) 6.28(6.17~6.50) 6.61(6.35~6.83)
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Table 2. Electrical conductivity in rain water by different location

(unit : #mhos/cm)

. Fraction amount of rain water (mm)

Location 0~2 2~4 4~6 6~8 8~10
Songju 24.75(12~37)  11.25( 8~16) 9.50( 8~11) 8.50( 3~13) 7.25( 6~10)
Kami 40.75(14~70)  21.75(12~31)  16.25(10~26)  13.50(10~22)  11.50( 5~21)
Kimch'on  49.33(33~81)  38.67(23~70)  24.67(19~32)  17.33(10~22)  13.33(10~19)
Yongdok 20.67(12~30)  16.67( 7~28)  17.33( 8~25)  13.33( 9~16)  14.33(10~18)
Taegu 46.67(36~65)  28.00(15~40)  13.67(10~20)  12.33( 8~19)  12.67( 8~21)
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Table 3. SO.? content in rain water by different locations.

Fraction amount of rain water (mm)

Location

0~2 2~4 4~6 6~8 8~10
Songju 7.16(2.14~10.37) 4.47(0.54~ 6.83) 4.14(2.41~ 5.63) 4.31(2.41~7.12) 3.20(0.54~5.16)
Kumi 13.51(4.02~23.11) 6.87(3.21~11.39) 6.41(2.68~10.20) 4.54(1.88~8.02) 4.36(1.34~7.42)

Kimch’on 13.99(8.04~17.75) 8.81(3.21~14.67) 7.01(3.21~ 9.61)
Yongdok  3.88(2.44~6.53) 3.26(1.53~ 5.83) 3.16(1.22~ 6.92)
Taegu 13.22(5.49~23.66) 7.46(3.05~10.71) 3.64(1.07~8.31)

4.79(1.34~6.63)
2.67(0.92~6.03)
3.54(1.53~7.22)

3.68(0.54~6.83)
3.37(1.83~6.13)
3.40(0.61~7.72)
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Table 4. NOj3 content in rain water by different locations.

(unit © ppm)
Location Fraction amount rain water (mm)
0~2 2~4 4~6 6~8 8~10
Songju 0.36(0.12~0.55) 0.32(0.06~0.55) 0.30(0.04~0.65) 0.21(0.04~0.48) 0.32(0.07~0.57)

Kumi

0.73(0.17~1.67) 0.36(0.07~0.94) 0.35(0.14~0.79) 0.29(0.10~0.47) 0.17(0.05~0.47)

Kimch'on 0.60(0.07~1.23) 0.50(0.12~1.02) 0.34(0.07~0.65) 0.37(0.05~0.56) 0.28(0.03~0.44)

Yongdok
Taegu

0.41(0.02~0.68) 0.34(0.02~0.56) 0.26(0.04~0.37) 0.19(0.07~0.37) 0.29(0.09~0.45)
0.42(0.10~0.79) 0.29(0.09~0.44) 0.28(0.06~0.42) 0.15(0.03~0.27) 0.14(0.07~0.19)
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Table 5. CI' content in rain water by different locations.

(unit : ppm)
ion Fraction amount of rain Water (mm)
Loca 0~2 2~4 4~6 6~8 8~10
Songju 1.63(0.20~2.44) 1.11(Tr.~2.00) 1.04(Tr.~1.78) 0.78(0.04~1.82) 0.84(Tr. ~1.35)
Kumi 1.90(Tr. ~4.08) 1.17(Tr.~2.17) 1.07(Tr.~1.67) 0.79(0.16~1.64) 0.76(0.04~1.67)

Kimch’on  1.75(0.51~3.76) 1.89(0.39~4.26) 1.15(0.08~2.22) 0.79(Tr. ~1.45) 0.86(0.31~1.13)

Yongdok
Taegu

1.73(1.10~2.45) 1.64(1.18~2.26) 1.46(0.75~2.17) 1.01(0.47~1.42) 1.47(0.55~2.22)
2.47(1.53~3.71) 1.66(0.82~2.17) 1.39(0.31~2.08) 0.97(0.16~1.49) 1.13(0.08~1.90)
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Table 6. Distribution rate of some chemical characteristics of rain water by different loca-

tions
(unit : %)

Location Songju Kumi Kimch’ on Yongdok Taegu

Elementsa Range 20 (20) (15) (15) 15)
u 5.6 ) 25 70 27 20 20
P 5.6 < 75 30 73 80 80
10 # mhos > 40 5 - 20 20
EC 10~50 # mhos 60 90 87 80 73
50 # mhos ¢ - 5 13 - 7
5 ppm » 55 45 33 67 47

o 5~10 ppm 40 35 47 33 33
¢ 10~20 ppm 5 15 20 - 13
20 ppm < - 5 - - 7

1 ppm ) 100 95 87 100 100

NOs

1 ppm < - 5 13 . -

1 ppm > 35 40 47 20 27

cr 1~3 ppm 65 55 40 80 66
3 ppm { - 5 13 - 7

() : Number of sample
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Table 7. Simple correlation coefficients among
some chemical characteristics of rain

water

SO& NOy Cr
pH -0.363** -0.607** -0.144
EC 0.807*" 0.656** 0.604**

** Singmficant at the 1% level.
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S5
3k
1 . .
¢ 50 100
EC in rein water ( . chos/cm )
Fig. 1. Relationship between EC and pH

in rain water
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