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Abstract

Recently, the acid precipitation, composed primarily of dilute H,SO,, HNO; and originat-
ing from the burning of fossil fules, has become one of the major environmental problems.

This study was carried out to investigate the chemical features of precipitation at
Sobaek- san Meteorological Observation Station(mean sea level; 1,340m, 36° 56’ N, 128°
27’ E)from May 1991 to December 1993. The major point in this study divided the whole
wind directions into two parts. And, the two parts are the north- westerly wind case and
south-easterly wind case. The concentration of anions and cations in precipitation were
measured by ion chromatography(Dionex 4000i). The volumn weighted mean pH and
conductivity values of the whole precipitation period were 5.26, 14.3:t5/cm, respectively.
The order and frequency rate of the major anions concentration in the north- westerly
and south- easterly wind case were SO/#7(49.3% ) > NO:(239%)> Ci (14.8%)>F
(120%) and SO (61.1%)> NO;(215%)>CI (135%)>F (4.0%), respectively.
The order and frequency rate of the major cations concentration in the north-westerly
and south- easterly wind case were Ca?*(49.3% )>NH,"(24.2% )>Na*(22.4% )>Mg**
(149%)>K*(3.8% ) and NH,"(43.8% ) > Ca**(28.6% ) > Na*(16.8% ) > K'(6.3% ) >
Mg**(4.5% ), respectively. The larger anions and cations concentration values than oth-
ers were SO,*", NO;~ and Ca**, NH,* , respectively. The correlation coefficient between
pH value and ion concentrations for the north-westerly and south-easterly wind case
was shown less than 0.5 except for Ca?* in the statistical analysis, SPSS. But the correla-
tion coefficient for the all wind case between sulfate and cations was shown high correla-
tion above 0.6.

(AT 9 59 o9gde) o WEHel UrFM &

2714 783 Agstd PR3l wol w9

ARl WY BAL 1970900 2¥E 49 A W Ao =PSRN Anel AR, E-AE,

oz ¥ Agsel AL B AAHLE 47 ASE Fol FuiR HHE wARL AHWMO,
7 @) AWFelch AL PAY EE WA 1978).

—64—



22 Ao} F Y 4T T K9,
9139l eqe] & AN (EFH 91,1985 e 4,
1986; ub vl 2),1989; FAHE  £,1993), UAHAA
29do] AL ATAY(SY $,1992), LAY
(729 9);1992)04 9 73] satA Aidel of
A Q79 ¥k Qloh 2V S AT ¥
23], £AAYE Ao stgod, RAXGAA
7% AEle gloh Fele ASE zakiel 249
qle] 7] glE Pyrenees AtHeliAe] 749 3}
3 AP EX(Camarero et al,1993)3} ojaad
o 9l Cameldtel A8 A9 ZslExe) AR
EX)(Singer et al,1993)5 =k 3ok =¥ Rocky
A FHTANY FF AL F AAHY o
x4 5 e AYAA A (Baron et
al,1993)-& 7% ®f ok

QLA edide] AL AR oA B 5}
3 Y 2o xgAq 7|Fe] 2 Btk ol
2R 94939 2498 AR #IF
Q7] wjFoll A2 B4l wiide] e Camar-ero
et al,, 1993).

Wi £ d7E Agid e dle] He AAe]
g ARse nAA gAY AvbE A 3
EA sietzt Al BAE Ade vlige] £ A%
9} FEF Alde uige] ¥ AR FAE FEI
o 7Z4zte] Agel W 734 3 54 st 2 A
Al 7|2 A8 AMAE FHeZ 3ot

2. X} g

2.1 A7RChAx|Y

7 ARE 2% Sk awat A A2
(s 1,340m)ell A% 2wA7)ARESEA(36°
56’ N, 128° 27’ E; o8}, ‘@&’z §)lA A
ek &2 AA 71437+ (World Meteorolo-
gical Organization; WMO)9 EHo) wel AR
Sehtgo e #49% A7 drled #532(Re
gional Background Air Pollution Monitoring Net-
work; BAPMoN station)24 ¥ 13} Ze] 3
Bxol AARES EA7 HE FHUEAE 9
57 glo). =8 HAZ of 15km A
2 ARNEZAS A¢AN7} o AL et
gt QAEA e e Aoz $AA
z9 FAE slzAzE FEe A FHFL
ek

2.2 }gey7Izt
AE5A 717 19919 5948 19939 1247}

¥ E46 2R A7 65

'sampling
station

Fig. 1. Location of sampling station.
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Table 1. The analysis conditions of ion chromatography.
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Table 2. Monthly and seasonal mean values of precipitation components.

Conduct- Anion( 12eq/1) Cation( 22 eq/1)
Month pH [livity

(2Sem| F- | o | Noy | sor | M | MHe | K| Mg | cav
1 457 13.8 0.0 712 37.2 73.3 449 34.5 138 46 287
2 499 12.2 108 20.3 566 | 1310 38.7 86.6 112 5.5 786
3 498 7.1 1584 45.1 229 | 1973 513 61.7 17.7 230 84.0
4 6.03 21.1 44.0 893 | 2014 | 7604 | 1424 | 3384 469 718 | 7429
5 499 .| 212 211 453 | 1379 | 4524 704 125.6 153 195 83.6
6 6.14 133 364 569 | 1261 | 2752 773 | 2744 36.2 39.3 86.6
7 5.18 124 258 47.1 92.7 1994 99.1 126.0 13.3 37.2 75.6
8 525 164 46.2 65.6 499 178.1 408 1162 152 5.7 61.4
9 5.00 10.0 186 374 652 | 2132 440 26.0 9.3 384 66.9
10 4.01 124 0.0 1549 | 1115 | 2006 | 158.7 | 1256 24.1 410 | 1265
11 4.58 21.1 549 | 107.1 1404 | 2949 | 146.7 | 1016 45.1 420 | 1095
12 5.38 133 714 505 | 1589 | 2537 63.1 1455 35.6 20.8 138.1
Winter | 5.27 132 58.6 476 | 1372 | 2255 586 | 1304 30.9 177 | 1230
Spring | 523 20.8 304 55.7 149.7 | 5179 86.9 1740 22.8 320 | 2392
Summer | 541 143 36.7 57.0 816 | 2063 69.9 1530 18.9 243 719
Autumn | 4 g0 109 199 50.6 738 | 2181 594 384 129 38.8 741
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Fig. 2. Monthly mean variation of anions concen-
tration.
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Table 3. Frequency number and rate of pH and conductivity range each other according to the wind case.

North-westerly | South-easterly . North-westerly [ South-easterly
pH . . Conductivity . .
range wind case wind case range wind case wind case
N % N % N % N %
> 4.00 0 0.0 0 0.0 > 100 5 278 16 356
4.00~4.50 2 11.1 6 13.3 10.0-20.0 6 333 15 333
4.51-5.00 5 278 13 289 20.1-30.0 3 16.7 6 13.3
5.01-5.50 4 222 17 378 30.1-40.0 4 222 4 89
5.51~6.00 3 16.7 5 11.1 40.1-50.0 0 0.0 2 4.4
6.01-6.50 1 5.6 0 0.0 50.1-60.0 0 0.0 1 2.2
651 < 3 16.7 4 89 60.1 < 0 0.0 1 2.2
Sum 18 100.1 45 100.0 Sum 18 100.0 45 99.9
Mean 5.40 5.24 Mean 15.9 14.3
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Table 4. The concentration and content percentage of anions and cations according to the wind case.

North-westerly South-easterly
Case wind case wind case
Item Conc. Percent Conc. Percent

(req/1) (%) (ueq/l) (%)

F 54.8 12.0 16.0 40

Anion Cl- 67.3 14.8 53.9 135

NO,~ 109.3 239 85.7 215

S0, 224.8 49.3 2435 61.0

Na* 110.8 224 536 16.8

NH.* 119.8 24.2 140.2 438

Cation K* 18.9 38 20.1 6.3

Mg 739 149 144 45

Ca? 171.1 34.6 915 28.6

N 18 45
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Table 5. Matrix of correlation coefficients for each items according to north-westerly wind case.

pH Cond. F- Cl- NO,~ S0/ Na” NH,” K* Mg** Ca™
pH 1,0000
Cond. 1744 1.0000
F -2856 -.1238  1.0000
cr 2103 3992 1204 1.0000
NO,~ 3276 .5518* -1277 4724 1.0000
SO 4835 5625  -.1605 .6505* .9034* 1.0000
Na™ 4579 2810  -.0867 4622 6456 .6169* 1.0000
K* 1990 4270 -1203 4877  .9014** 9108* 5135 1.0000
NH/* 2006 4195 1076 .5982* .6412*  .8068** .3586 .7595** 1.0000
Mg 3175 6139*  -1930 4604 .6092* .6403* 6944™ 5205 4438 1.0000
Ca™ 5704* 5835* -1470 5975* .7731** .9465** 5955*  .8074** .8070** 6815** 1.0000
#/ tailed significient : *-.01, ** -.001
Table 6. Matrix of correlation coefficients for each items according to south-easterly wind case.
pH Cond. F- cr NO,~ SO~ Na* NH/* K* Mg Ca*
pH 1.0000
Cond. 0848 1.0000
F -1492 -1142  1.0000
cr -1260 1996 3155 1.0000
NOs~ 0175 4750™* 0747  .4703** 1.0000
S0~ 0548  4500** 2399  .5783** .7672** 1.0000
Na* 1499 2939 3561* 6751 3084  .6147** 1.0000
K* 0376 4018 1420 .3095 8738* .6493** 1974 1.0000
NH~ 0390 2380 3227 8519**  .4962™ .5710** .6282** .4623** 1.0000
Mg** 2112 3484 1465 2636  .2328 4683* .7457** 2170  .4053* 1.0000
Ca™ 4197*  5131** -.0324 2745 3127 5958** 7011 .2372 .3916**  7660**  1.0000

#. tailed significient : * -.01, ** -.001
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