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A Characteristics and Distributions of Wet Deposition
in Korea, 2005
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Abstract

This study was carried out to characteristics and distributions of acid deposition in Korea. Precipitation was
collected by acid deposition monitoring networks and analyzed for pH, conductivity, and following major ionic
components SO,27, CI", NO;~, NH,*, Na*, K*, Ca’*, Mg?*. During the investigation period, Volume weighted
annual mean pH of precipitation in Korea is 4.8, showing slightly acidic level. The amount of rainfall in the range
of pH 5.1 ~5.5 charged approximately 28% of annual precipitation, 23.4% in pH 4.6~ 5.0, and contributed 16.2%
under pH 4.5. Among seasons, alkaline precipitation has occurred more often in spring, meanwhile acidic
precipitation in which pH is under 4.5 has frequently occurred in autumn. Volume weighted annual mean
concentrations of $0,2", NO;~, Cl” are 2.558 mg/L, 1.590 mg/L, 1.286 mg/L respectively, and provided that SO,*
is the major contributor, followed by NO;~, CI". In case of cation, annual mean concentration for NH,*, Na™, K*,
Ca**, Mg?*, H* are 0.693 mg/L, 0.528 mg/L, 0.439 mg/L, 0.455 mg/L, 0.089 mg/L, 0.015 mg/L, and NH," were
decided as the main contributor, followed by Na*, K*, Ca?*, Mg?*, H*. Annual wet deposition rate for sulfate,
nitrate and ammonia are 3.316 gm 2yr™', 2.057 gm 2 yr™!, 0.894 gm 2 yr™!, respectively, and it was founded that the
deposition flux in summer contributes about 38.42% to 67.62% to total deposition.
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Fig. 1. Location of sites for precipitation collection.
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Fig. 2. Spatial distributions of precipitation amounts and pH in Korea, 2005.
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Table 1. Annual average of pH in Korea, 2001 ~ 2005.
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Fig. 3. Distribution of precipitation amount according to
pH class.
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Fig. 4. Relationship between pH and precipitation at
sampling sites.
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Fig. 5. Variation of ion equivalent concentration on pH value.
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e glem, ofo]& AE % NH,"& 0344~
1.201 mg/L, Na* 0.245~1.698 mg/L, K+ 0.125 ~
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it

4%

Mz

0.315mg/L, H* 0.001 ~0.058 mg/L2] ¥H= el
3 glk SO 9 NO, 9 Bxx 733lelr] 4.570
mg/L, 2754 mg/LZ 714 %A Jehgon], NH, =
1201 mg/LE 9FAM 743 A Jelyded), of 4
Ax SO0 A% vjFelA 71 52 vEE U
W 2™ Ohio 39 2.1 mg/LRc} 2.24) %<& ZtHe,
NO; 9] 7% Michigan 52] 1.5mg/LRT} 1.84) %=
< 7k&, NH,"2] A9 Michigan 2] 0.52 mg/LE.c}
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ZAZI7E Y] S wElgr)s] Fo o] 24
Erl Gol& AR F SO, 7} 243 mg/L, Cl o)
0.80 mg/LE. Vet om, oFel-& Q& 2 K'7} 0.69
mg/L, Ca’* 127 mg/lL 2 Mg?t 0.53 mg/L2 Jelhg
om, o]F SO, K* ¥ Ca’te] 3= & vlsjgr]d
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Table 2. Average concentration of major ions at each site. (unit : mg/L)
Site SO NO,” cr NH,* Na* K* Ca®* Mgt H*
Seoul 2.869 1.898. 0915 0.676 0.287 0.157 0.356 0.073 0.039
Incheon 3.741 2.740 1.380 1.024 0.486 0.299 0.853 0.146 0.032
Ganghwa 4.570 2.754 2.157 1.037 0.963 0.256 0.460 0.165 0.058
Ansan 2.999 1.894 1.162 0.865 0.330 0.174 0.446 0.091 0.030
Pocheon 2.519 1.590 0.845 0.682 0.295 0.174 0.177 0.032 0.033
Icheon 2412 1.528 1.029 1.188 0.253 0.477 0.262 0.025 0.004
Chuncheon 2.521 1.598 0.720 0.764 0.378 0.179 0.327 0.047 0.017
Gangreung 2.659 1.556 2.155 0.687 0.819 1.592 0.483 0.121 0.003
Wonju 3.012 1.815 1.079 1.201 0.250 0.553 0.465 0.063 0.005
Goseong 1.617 1.07! 1.130 0.561 0.523 0.310 0.267 0.061 0.005
Yanggu 1.962 1.201 0.601 0.482 0.352 0.160 0.298 0.038 0.015
Jecheon 2488 1.385 0.869 0.888 0.245 0.477 0413 0.069 0.004
Goesan 2.288 1.346 0.860 0.920 0.337 0.369 0.239 0.038 0.004
Daejeon 2.296 1.463 1.190 0.592 0.348 0.503 0.422 0.056 0.023
Taean 2.431 1.474 1.901 0.344 0.707 0.431 0.690 0.119 0.027
Gongju 2.363 1.518 1.329 0.684 0.327 0.457 0.542 0.062 0.022
Daegu 2.854 1.870 1.324 0.604 0.576 0.396 1.026 0.125 0.005
Gyeongju 2.576 1.325 1.606 0.667 0.835 0.595 0.526 0.117 0.003
Andong 3.623 2.439 1.202 0.894 0.655 0.556 0.967 0.153 0.006
Gimcheon 2.856 1.913 1.070 0.812 0.653 0.509 0.532 0.098 0.004
Yeongdeok 2.218 1.270 1.677 0.690 0.817 0.360 0.323 0.112 0.004
Busan 2.823 1.972 1.493 0.864 0.504 0.495 0.662 0.103 0.016
Changwon 2.857 1.696 1.311 0.433 0.334 0.125 0.624 0.079. 0.015
Geoje 3.187 1.887 2.714 0.438 1.276 0.316 0.933 0.298 0.016
Geochang 2.328 1.337 0.714 0.590 0.305 0.217 0.669 0.064 0.004
Ulsan 1.897 1.029 1.904 0.422 0.681 0.966 0.388 0.080 0.006
lksan 2.637 1.729 1.502 0.719 0.924 0.790 0.270 0.065 0.001
Imsil 2.279 1.698 1.619 0.619 0.511 1.957 0.224 0.048 0.001
Gwangju 3.263 1.875 1.086 1.088 0.596 0.207 0.400 0.081 0.017
Gwangyang 2.399 1.442 0.970 0.550 0.672 0.176 0.313 0.053 0.015
Mokpo 3.183 1.811 1.416 1.003 0.718 0.232 0.435 0.115 0.014
Jeju 3.000 1.489 3414 0.512 1.698 0.286 0.422 0.315 0.030
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Fig. 6. Monthly variations of ion concentration and wet deposition amounts in precipitation.
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Fig. 7. Spatial distribution of annual wet deposition of ionic components in Korea.
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Table 3. Summary of backward trajectory for the differ-
ent type of air mass (1,000 m) in Seoul, 2005.

Episodic case (%)

Total
Seoul  case(%) SO > NO, >  NH*>
100 peg/L S50ueq/L 100 peq/L

Region 1 6.45 8.33 7.69 16.67
Region I 9.68 8.33 0.00 0.00
Region 111 38.71 41.67 53.86 66.67
Region IV 32.26 33.33 30.77 16.67
Region V 12.90 8.33 7.69 0.00
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