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Abstract

This study was carried out to investigate yearly changes in the precipitation component
and the source strength to acid precipitation in the rural area of Chinbuk province by
analysis of the chemical components in the precipitation at National Honam Agricultural
Experiment Station RDA in the suburbs of Iksan from 1991 to 1995.

The average ratio of acid precipitation was 47.9% from 1991 to 1995. pH of the rain
water in precipitation below 5mm was higher than that above 5mm and the concentration
of the ions in the rain water was the highest in the first fraction(0~5mm) of precipitation.

The amount and ratio of the precipitation below pH 4.0 from 1991 to 1995 were 64mm
and 1.4%, respectively.

The order of the major ions concentration in the precipitation was SO,2” > NQO;~ > Cl~
> NH," > Ca?* > K™ 1 Mg?™.

The relative contributions to the acidification of the rain in Iksan were 52% from SO,
25% from NO;~ and 23% from Cl".

*

a5 g 218 F(National Honam Agricultural Experient Station, RDA Iksan, 570-080, Korea)
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Table 1. Yearly depoxition aspect of acid precipitation in Iksan area

Year 91 92 '93 94 '95
Precivitati
recipitation 1133 911 1100 500 1010
amount(mm)
Event of 103 116 97 61 81
precipitation (65)* 45) (33) (15) (23)
Event of
acid 49 39 3 1 14
. (Jan~Dec)** (Apr.~Dec.) (Jun.~Dec) (MayLSep.) (Mar.~Oct.)
precipitation ’
Ratio of
id
aa 754 87.3

precipitation
(%)

9.2 6.6 60.9

*  times of analysis

** month of investigation
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Table 2. Monthly pH value of precipitation and deposition aspect of acid rain for the period
of 1991~1995

Month pH value 91 92 '93 94 '95
Max. - 488 - - 5.72
Min. - - 442 - - 3.97
Mar.
Av. - 4.64 - - 485
Ratio* - 100 - — 50
Max. 5.68 605 - - 5.27
- Min. 386 417 - - 4.76
Av. 4.88 456 - ~ 5.02
Ratio 75 83 - - 100
Max. 6.20 5.56 - 6.60 6.22
Min. 436 3.89 - 5.26 5.78
May.
Av. 5.40 437 - 6.13 6.00
Ratio 60 100 - 33 -
Max. 6.52 6.75 6.0 6.98 6.45
Min. 441 5.49 6.0 6.26 638
Jun. Av. 5.51 6.08 6.0 6.61 6.43
Ratio 60 17 - - -
Max. 5.60 5.88 6.5 6.81 5.64
l Min. 3.97 3.98 65 6.03 435
) Av. 4.59 4.44 6.5 6.37 5.00
Ratio 100 86 - - 80
Max. 6.93 581 6.6 6.14 6.83
Min. 417 436 6.6 5.60 474
Aug. Av. 4.94 5.11 6.6 5.87 5.75
Ratio 83 100 - - 57
Max. 6.47 658 6.23 5.76 4.30
Min. 405 441 6.14 5.76 410
Sep. Av. 5.28 470 6.19 5.76 420
Ratio 75 50 — - 100
Max. 6.37 6.98 6.71 - 459
Min. 413 488 5.35 - 459
Oct. Av. 498 444 6.23 - 459
Ratio 50 100 25 - 100
Max. 5.09 5.46 6.04 —~ -
Min. 3.90 443 551 - -
Nov. Av. 467 4.84 5.75 - -
Ratio 100 100 30 - -~

*Ratio : Frequency of acid precipitation / Z precipitation
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Table 3. Fractional variation of the composition of rain water in consecutive precipitation.

(unit : peq/é)

Fraction(mm) pH  EC(us/cm) SO NO;~ Cr- K* Ca** Mg** NH,"
0—5 4.80 39 93.7 40.6 62.3 10.7 43.9 9.1 98.7
5—10 4.69 25 431 202 26.8 79 155 4.9 438
10—15 4.69 22 379 15.0 29.6 11.0 135 4.1 38.8
15—20 4.74 22 40.6 14.5 34.1 10.2 115 4.1 39.9
20—25 4.86 21 373 14.2 47.1 11.0 115 5.8 37.7
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Table 4. Monthly variation of the composition of precipitation in 1991

(unit . peg/?)

Month pH  EC(ps/cm) SO~ NO;™ cr K* Ca®* Mgt* NH,*
Apr. 4.88 30 144 39 339 11 57 7 63
May. 5.40 30 300 35 279 21 130 8 83
Jun. 5.51 43 340 19 309 77 107 2 91
Jul. 4.59 17 126 27 226 7 55 7 137
Aug. 4.94 22 169 39 334 12 35 4 131
Sep. 5.28 94 28 61 248 328 113 18 237
Oct. 4.98 39 193 59 326 14 63 8 167
Nov. 4.67 56 304 77 239 21 94 30 294
Dec. 3.78 39 214 41 210 16 25 20 116
Av. 4.89 41 230 44 279 56 75 12 156
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Table 5. Monthly variation of the composition of precipitation in 1992

(unit + peq/£)

Month pH EC SO2” NOs~ CI- K* Ca** Mg®* NH,*
{(us/cm)
Jan. 393 72 386 128 245 23 66 28 200
Feb. 4.56 41 388 97 61 18 91 21 140
Mar. 4.64 29 181 34 32 4 30 5 75
Apr. 4.56 44 197 87 74 20 146 19 126
May. 4.37 28 145 58 51 10 53 6 108
Jun. 6.08 66 213 79 72 57 99 15 221
Jul. 4.44 44 153 59 108 32 43 8 167
Aug. 5.11 28 44 31 43 9 38 9 48
Sep. 4.70 34 52 20 164 37 30 7 87
Oct. 4.44 38 256 91 350 73 152 45 191
Nov. 484 31 139 45 95 23 39 22 118
Dec. 4.29 82 350 148 93 83 100 108 227
Av. 445 45 213 75 122 34 77 25 147
Table 6. Monthly variation of the composition of precipitation in 1993
(unit © peq/€)
Month pH  EC(us/cm) SO2" NO;~ Cr- K* Ca®* Mg?" NH,*
Jun. 6.00 78 491 166 54 5 320 83 94
Jul. 6.50 45 167 69 51 8 75 42 83
Aug. 6.60 3 56 65 70 10 35 17 78
Sep. 6.19 83 488 156 267 169 302 46 132
Oct. 6.34 37 722 88 182 48 252 48 194
Nov. 5.75 25 91 19 85 18 46 16 68
Dec. 5.65 19 101 56 136 26 46 12 22
Av. 6.14 46 302 80 121 41 154 38 110
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Table 7. Monthly variation of the composition of precipitation in 1994

(unit : peg/€)

Month pH  EC(us/cm) SO2” NO;~ Q- K* Ca?* Mg?* NH,*
May. 6.13 38 86 40 11 2 305 23 114
Jun. 6.72 29 24 53 45 1 10 2 2
Jul. 6.37 29 64 70 25 2 44 4 157
Aug. 5.87 25 86 68 61 9 51 9 67
Sep. 5.76 21 61 61 45 5 51 8 66
Av. 6.17 28 64 58 37 4 92 9 81

Table 8. Monthly variation of the composition of precipitation in 1995
(unit : peq/8)

Month pH  EC(ps/fem) SOz NO;~ Cr- K* Ca* Mg** NH,*
Mar. 4.85 34 506 131 99 21 116 34 361
Apr. 5.02 46 128 47 45 9 67 18 51
May, 6.00 30 4 12 31 3 23 9 17
Jun. 6.43 13 11 247 36 116 170 120 479
Jul 5.00 35 186 49 63 10 43 7 100
Aug. 5.75 18 29 12 32 9 84 6 2
Sep. 4.20 78 208 41 37 15 55 11 139
Oct. 4.59 73 278 35 108 40 150 35 125

5.23 41 174 72 56 28 89 30 162
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Table 9. Correlation coefficient for major chemical components in precipitation for the period of

1991~1995.
Ions pH S0.2 NO;~ cr NH,* Ca® Mg**
8042_ - 0447**
NOs~ 0.073 0.396*
ClI” —0.336* 0.566** 0.047
NH,* —0.035 0.457%* 0.891** 0.113
Ca** 0.062 0.623** 0.423* 0.414* 0.474**
Mg?* —0.015 0.403** 0.844** 0.131 0.700** 0.590**
K* 0.023 0.441** 0.378* 0.416** 0.438%* 0.513** 0.477**

** 1 Significant at 5%, 1% respectively.

Table 10. Percentage of ion concentration in precipitation for the period of 1991~1995 in Iksan

area. (unit : %)
Year S04~ NOs~ Cl- K* Ca** Mg** NH,*
1991 375 9.5 33.6 7.5 5.1 0.5 6.3
1992 43.6 16.4 16.0 6.0 7.5 11 94
1993 46.3 16.5 134 5.8 9.6 14 7.0
1994 26.7 313 113 12 15.8 1.0 12.6
1995 40.0 212 9.5 5.2 84 17 14.0
Av. 38.8 19.0 16.8 51 9.3 11 9.9
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