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Abstract

This study was conducted to investigate the chemical characteristics of precipitation at Seoul, Yangpyong,
Hongchon and Inje in the central part of Korean peninsula during the period from March 1994 to November 1997.
The precipitation samples were collected by automatic wet—only sampler. The samples were analyzed for major
anions (80,7, NO;", CI", F') and cations(NH,", Ca?*, Mg?*, Na-, K*), in addition to acidity and electrical
conductivity. The analytical instrument for water soluble ionic components was ion chromatography. The volume -
weighted mean pH were 4.73, 4.87, 4.89 and 4.81 at Seoul, Yangpyong, Hongchon and Inje, respectively. The
sums of cation concentrations was slightly greater than the sums of anion concentrations. Also, the highest ion
component was SOs*" in anions and NHy" in cations. The mean equivalent ratios of SO32" to NO; were found by
2.96,2.71, 2.43 and 2.25 at Seoul, Yangpyong, Hongchon and Inje, respectively. The factor analysis was conducted
in order to make the large and diverse data set as manageable levels and to qualitatively examine the relationship
between the variables. It showed that major sources of pollutants in precipitation were from the anthropogenic in
Seoul, the natural in Hongchon, and the anthropogenic and natural in Yangpyong and Inje.

Key words : automatic wet-only sampler, ion chromatography, Factor analysis
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Fig. 1. Location of sampling stations.



1994~ 19973 Zxxubol] el 7h4e0] spaba BAdel B8 A7 591

) 192-25, FG 7124
S FAHLISTmyE AR PFF AAR o] Fof
o ef Aol of 75%ef o] &vt.
AR = A WA o 16%e] Basiut
A2 of 63%7F el FAbsla oleh B (7
& A8 466-9. FATIE

A2 il Ak e] Az AlHel 938l oF 87%
7} AbA 2 A s e ol 2 m Al (R o
AL <AS FEE 426-1, A7 R EFAS A}
extel HE Al FA] PefF o] F
FH T FAEE <)77F oF 8~9

g #] of 458k el FFabe, dqre] et

Aejeli} 2 Aol Ahek Faarel ghe nd =

SRR
2 slden 24
W el g 09

=]
X
a9 7] —’5‘-"‘] Bfate A

2718 AA Aol 4 AEg 7lskd o,
zeloldal Ao ad Ne B a)aste] AL
goza qglMel e A wjdskdct

i g 2bg ATl e Aldstae A

oz HAE #HE wAleA 2WoRRE o 1.2m
o Ax|sgch el m 7 2o] o] & AQEG HA

al
7] A3 4B A8} Aasee e
R

o] 5mrn o] Akl &

3 Y Uy
Azbol ZAsheil W) e Rae] pHet A7)
A =% (Ciba Corning mate 90 pH/Cond. meter)¥= 4]
& F7 F "AAM FA] FAHskd pHE 25
49 (pH 405} pH 7.000.2 7171E RAsiglen,
A7) Axx= 1.28msSe] £3 LdL 3 Male] 7]

71E BAT £k ARE 2 é‘R-lﬁ} et el

& e ZA) BAo] ole)gma 4C2] Wkl
Mk F b3 e Add $AE HAstelc 7

G 2] o] AE-L o] mZzwmbx 1% (Dionex

400012 DX 500)8 o] &5l 16}39_!‘4 —5‘»“
271 FHAAM 5 (1994, 1997a)0] |

o} gl BAE sl B4 m2oade
version 2 (statistical package for the social science)&
o] &3led g¢l B (factor analysis)& AA]s}gd o
], 9ol AL wixey sh22v)(1997)0] A}
L g7kek Varimax 3 4719H-E Abgstelet 191
2] vhehe Amlel wiote PAse] glel wichel
M FaEE e 714 Awg Al stedof gt o}
A E STANE B Fol hSled sdE N
e wF S rIee RFsky o fA] A
¥ oEx vEd rsﬂ%k—vﬂ B ez W
el ermvhe Aol M AEsheT (A S
H. 1996).

3. 2@z o IHE

A 71AF 719 (World Meteorological Organiza-
tion: WMO)E= A7 di7] 37 A& 9)8fe]
M AA o= e 300ed7)2] x]F o 7] z}FA] A (Global
Atmosphere Watch: GAW)E A 33le] d3ta 9]
o GAWSI A= dl7] &gt Rg w2l 7kadt 2

B #% u ¥4 o RE 2
o 5 sl e 2uE ey
45s) 1919 E 2 sl det ey E ¢
ol M % GAWelA] P 9l o] & «?Zl‘ﬂ%
gajo] zhzte] Almel W AN WEF S
A (WMO/GAW No. 102). o] v Z=)
(1997bye] 1991 ~ 199511 Amwi Al =)edol W=
o) sat zAe] WG Aol AAE 7L
orz Yersgc

FR AN 4 Aol W el dske] 412
4 AEE &l F H ek ol vrE 2HT

o3t golee] Fq Mol wet 5§ o
el zo)7k qlont el ARt GAWS] 3
& 2 YolE BEAAT Aas) A4S s
= vehe
740 pH ghe Eashe whyel s

pH
she A H vz uaszr % Asta)4) pH

9 B AN

ol

kg
3‘:33&-{4{

fiu

r 7>‘
o olr‘

o3

1

ﬁﬂ_u.
ol W

1‘

Ni
bl

B e

1
U 7”1“—?*%- :ﬂ.ﬂ?k 7 ”;4%}"{,}-%

J. KAPRA Vol. 14, No. 6(1998)



592 zaj - HAYA -

ZA]

Table 1. The variation of volume weighted mean pH and electrical conductivity value by annual mean at 4
stations in the central part of Korea during the period from 1994 to 1997.

Station Seoul Yangpyong Hongchon Inje
Year No. pH Cond No. pH Cond No. pH Cond. No. pH Cond.
1994 21 4.58 19.3 23 4.63 25.5 27 4.85 10.6 23 5.01 31.0
1995 12 5.19 16.1 28 4.97 - 27 5.17 11.8 35 5.19 11.2
1996 14 4.72 26.9 25 4.82 - 23 4.92 24.0 29 4.85 13.7
1997 26 4.75 29.2 22 5.08 20.3 19 4.67 32.1 24 456 20.0
Total 73 98 ~ 96 111
Mean 4.73 229 4.87 4.89 19.6 4.81 19.0
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Table 2. The ratio of ion concentrations at 4 stations in the central part of Korea during the period from 1994
to 1997. The values in the parenthesis denote the mean.

Ratio SO SOS  SO4  wOf  NOy  NOy  NO cr K Ca® Mg~ NHy
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Table 4. The results of varimax factor matrix for precipitation sample.

Factor 1 Eigen. Culm. Factor 2 Eigen.  Culm. Factor 3 Eigen. Culm.
value percent value percent value  percent
Seoul NO; (0.7822) Ca2*(0.8311)
NH,*(0.7353) Mg?*(0.8183) _
SO2-(0.7247) 5.6412 470 CI-(0.7688) 1.5093  59.6 F~(0.9408) 1.0198 68.1
H*(0.6255) K*(0.6741)
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S0,27(0.8807) C17(0.7529)
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NH,4*(0.8030)
Hongchon C17(0.8809) NH,*(0.7709)
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