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Abstract

The objective of this study is to estimate the chemical compositions and to identify qualitative sources of fall-out
particlesin study area. Also, this study used a spatial analysisto estimate spatial distributions and average deposition
flux. In this study, the chemical compositions of fall-out particle samples collected at Muncheon lake from May 2010
to January 2011 were analyzed by ICP and IC. The monthly trend of deposition fluxes for fall-out particles showed
highest in June (107.61 kg/km?day) and lowest in October (22.22 kg/km?/day). The average fluxes of Fe, Si, Al, Zn
and Baare 0.4, 0.24, 0.20, 0.17, 0.09 kg/km?/day, respectively. Also, the average fluxes of NO,~, SO,2", NH,", Ca?*,
and Na* are 6.48, 5.01, 4.96, 1.75, 1.37 kg/lkm?day, respectively. A Factor analysis identified four sources such as
1) nonferrous metal, motor vehicle, and agriculture, 2) soil, 3) field burning, incineration, and 4) road dust and il
burning. The IDW (inverse distance weighting) spatial analysis method was used to estimate spatial distribution and
average deposition flux for fall-out particles. A total average deposition fluxes estimated in Muncheon lake were
936.15kg/month. The spatia distribution trend of deposition flux showed higher at site 1 and 2 than at site 3, 4 because
local road is adjacent to the site 1 and 2.

Key words: Fall-out particle, Deposition flux, Factor analysis, Spatial analysis, Inverse distance weighting
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Fig. 1. Location of the sampling sites for fall-out particles.
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Table 1. Summary of the monthly fall-out particles fluxes
at four different sampling sites.
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Fig. 3. Comparison of monthly average flux, precipitation, and temperature in the sampling areas.
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Table 2. The monthly average fluxes of inorganic species in sampling sites.

A A gz B4 299

(unit: kg/km?/day)

Month Al Ba Cd Cr Cu Fe Mn Ni Pb Si Ti \% Zn
May 0618 0393 0.003 0.040 0015 119 0053 0048 0.034 0568 0.011 0.002 0.273
June 0.124 0057 0.002 0.042 0.008 0565 0039 0009 0018 0218 0004 0003 0201
July 0.090 0.087 0.014 0.067 0025 0248 0025 0062 0.030 0175 0.086 0.014 0.326
Aug. 0265 0095 0061 0146 0038 0.674 008 0067 0137 0412 0142 0.070 0.271
Sep. 0.066 0.053 0.008 0.013 0009 0126 0011 0090 0.033 0196 0.003 0.022 0.098
Oct. 0051 0009 0.001 0.008 0004 0.08L 0013 0020 0.008 0.087 0.001 0.006 0.114
Nov. 0.088 0.010 0.003 0.004 0004 0360 0016 0001 0.009 0100 0.005 0.002 0.037
Dec. 0275 0019 0.008 0.005 0.008 0247 0033 0003 0020 0.128 0005 0.013 0.056
AVG. 0197 009 0.013 0041 0014 0437 0035 0037 0036 0236 0032 0016 0172
SD. 0191 0127 0.020 0.048 0012 0369 0026 0034 0.042 0169 0.053 0.023 0.110

?

ks

E

4

k)

=3

E

T

z z

RS o

I cQ

g s £

D 5D

= (O3

E E]

L L

g g

E E

4 > X

z

2 2

3 X

[ [

. (d) BN cd | 015 —

g 0.06- ==V z

g " - Ti 2

£ 5 o0 E

> =3

< 0.031 =2

x F0.05 x

> : =)

[T : [

0.00 ol o
May June July Aug. Sep. Oct. Nov. Dec.
Fig. 4. Monthly average flux of elemental species in the sampling areas.

FE Moy Ak Zn>Ba%e] o kgkmYday)& HePiSEE, o5 dat A4

=, 01:_]‘!‘7]71} ‘o

nN'

P4t Fe>S>Al>
77t

(<]
e

0.09 kg/kmzldayi 22 9

)

} =2 2=z

0.44, 0.24, 0.20, 0.17,

a3 4(a)°] S, Fe, Al
22 (0,57, 1.20, 0.62

2 d8x] glom ®Aol A} wl 73} u}
Hz] 2] vjAL Sof o3t ofsko w7 uiEt) 137 4(b)

2] Cr, Pb, Cu, Mn 52 890 713 @ A2k (z+

J. KOSAE Vol. 28, No. 3(2012)



300  FA3 - ez

Table 3. The monthly average fluxes of ionic species in
sampling sites. (unit: kg/km?day)

Month CI~ NO;” SO Ca&t K* Mg Na® NH,"
May 114 483 430 262 139 039 172 574
June 091 509 535 154 057 020 126 564
Juy 136 1043 753 122 0.69 024 166 6.61
Aug. 129 1432 902 210 125 047 302 9.88
Sep. 125 731 485 120 054 028 055 595
Oct. 096 351 283 138 124 039 053 211
Nov. 134 211 305 161 081 027 088 185
Dec. 182 422 316 234 064 037 133 192

AVG. 126 648 501 175 089 033 137 4.9
SD. 028 406 224 054 035 009 081 283
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Fig. 5. Total average flux of ionic species during the sam-
pling periods.
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Table 4. The result of factor loadings using factor analy-
sis for 21 species.

Factor 1 Factor 2 Factor 3 Factor 4

Cd 0.952 0.051 0.154 —0.067
Ti 0.914 0.034 0.088 0.140
Cr 0.907 0.226 0.004 0.225
NO; 0.901 -0.011 0.104 0.314
\% 0.899 -0.073 0.174 —0.091
S0,z 0.815 0.043 0.108 0.363
Pb 0.764 0.130 0.025 0.154
Cu 0.736 0.279 -0.074 0.250
Mn 0.723 0.548 0.227 -0.120
NH,* 0.716 0.145 0.207 0.481
Nat 0.539 0.249 0.390 0.247
Fe 0.124 0.909 0.093 0.039
Al —0.006 0.891 0.194 0.037
Ba —0.052 0.805 0.058 0.430
Si 0.410 0.713 0.043 0.042
Mg?* 0.284 0.146 0.870 -0.110
cat 0.020 0.476 0.782 —-0.138
Cl- -0.023 -0.218 0.717 0.079
K* 0.139 0.261 0.679 0.109
Zn 0.255 0.241 -0.034 0.805
Ni 0.499 -0.029 0.013 0.609
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Aoz AAs o2l AE-E #4 (seasdlt)
o] Fa A (Hopke, 1985)0] A5t AFA| o] W&

ojn, g el 7H} Fadt 4val Na*7P A2l e] 4
7t B 999z AR dFA g B4
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mass burning) &-o] WlW3pe o]gt Yoz Alm
ot
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A Rl Uehlle] mewla] 9 7l5dxel 93
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2 4 u&ees Fshs At lelo] whro
o3 zn7} F2 wjEEHE oz AlaE™ (USEPA,
1999), Ni-> V3t vl &e] 7|5 Azl o3 wiZ==
Aoz oreyx ¢)uk(Hwang and Hopke, 2011).
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A 2] A K. A)2~El (GIS: geographic information system)
zZz 3¢l ArcGIS(ver. 9.3, ESRI Inc)E o] &-3}g]
o, Agjulad 4 (IDW: inverse distance weight-
ing) ez AAkE 7} EEe] AMYg RExwE 3] A
of] FHAA FTHEAE 5331w (Ju and Hwang,
2011).
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Fig. 6. Deposition flux of elemental species and ionic
species on the Muncheon Lake using the spatial
analysis.
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Table 5. Spatial distributions classified by flux range for
fall-out particles on the Muncheon Lake.

Flux range Ratio Area Total flux
(kg/km?day) (%) (km?) (kg/month)
0.00~7.27 6.45 0.0841 9.47
7.28~14.55 15.20 0.1983 67.09
14.56~21.82 28.85 0.3762 212.12
21.83~29.09 23.52 0.3067 242.04
29.10~36.36 12.92 0.1685 170.98
36.37~43.64 7.46 0.0973 120.70
43.65~50.91 3.83 0.0500 73.28
50.92~58.18 1.22 0.0160 26.99
58.19~ 65.46 0.54 0.0070 13.48
Total 100 1.304 936.15
Dust fall flux-Mean . N
D wx.g— E
\ S
Unit: kg/k.r%%ay
|0~721 ¥
| 7.28~1455
\ | 14.56~21.82
. [ 21.83~29.09
it A T 29.10~36.36
o N 36.37~43.64
I 43.65~50.91
? I 50925818
§ 230 . 90m [ [ 5819~ 65.46

Fig. 7. Spatial distribution of average deposition flux for
fall-out particles on the Muncheon Lake.
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