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Measurement of Dry Deposition in Chunchon and Seoul
by Using Filter Pack Method(1997)

Man Goo Kim, Ki Jun Park and Mi Hee Kang

Department of Environment Science, Kangwon National University
Hyoja—dong, Chunchon, Kangwon-do, 200-701, KOREA

Quantitative data on dry deposition fluxes and atmospheric concentration is need to evaluate
patterns and trends in total deposition and to support model evaluation and ecosystem effect
studies. In this study, atmospheric concentrations of acidic pollutants were measured by filter
pack method at Chunchon and Seoul during January 1997 ~ December 1997. The sample was
collected during 24 hours from wednesday 10 AM every week with 10 £/min of sample flow.

Dry deposition flux was calculated by using the reported deposition velocity of pollutant
and measured concentration of pollutants The dry deposition Velocity used in this study for

~ 2
DU2, DU4 s mvug, LVU3 and 1\11‘13 were 0.29 Llll/b 0.15 LllV/b 2.08 Llll//b, 0.20 Llll//b and 1.00 Cli/' S

respectively. In Chunchon, annual sulfur flux originated from S04

m

and SO» were 632 ke/kif.

Deposition of SOz accounts for the majority of dry sulfur flux in Chunchon. Dry deposition of
sulfur occupied 52% in total sulfur deposition in Chunchon. In Chunchon, annual nitrogen flux
originated from NOs and HNOs were 235 kg/kn’. Dry deposition of nitrogen occupied 50% in
total sulfur deposition in Chunchon. In Seoul, annual nitrogen flux originated from NOs and
HNO;z; were 289 kg/ki. Dry deposition of nitrogen occupied 37% in total sulfur deposition in

Seoul.
Key: words : filter pack methed, dry deposition, flux, chemical composition, HNQOs, SOz NHs,
particulate matter, Chunchon, Seoul.
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Table 1. The mean concentration of gaseous and
particulate matters in Chunchon and

Seoul on 1997.
Particulate matter Gaseous matter
Site (/') (ppb)
SO~ NO; HNOs SO, NH;
Mean 695 391 044 400 466
Maximum 22.24 1857 252 3237 119
Minimum 0.20 023 004 003 006
Chunchon
ita‘.ld‘?‘fd 548 364 045 476 3%
eviation
Standard o0 o5t 007 070 049
error
Mean 515 466 04 6.29
Maximum 2119 22.18 286 1685
Minimum 0.24 0.13 007 107
Seoul
ita‘.ld?fd 473 4% 059 34
leviation
Standard 00 e 008 049
error
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= r} 77l ol *71 ::! s 4 a2 2] 2121 e
5] A= Ar aired t-testE A AISHA

Fel 22 ¢
w1 A#}E Table 29 JeERAAE AF=7F
459 W 95% A9 3k 2014, ARFEIF 409
o 95% FF=Fe tgtk 20219 t-test A
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A}ole = &
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Table 2. Calculated t value for particulate and
gaseous matters between Chunchon
and Seoul on 1997.

Chunchon and Seoul

t-value Degree of freedom
SO 142 429
NOs™ 1.458 43"
HNO; 1.802 i
NHs 3911 407

Y When degree of freedom is 45, the t value is 2.014 at
the 95% confidence level.

? When degree of freedom is 40, the t value is 2.021 a
the 95% confidence level.
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Table 3. Dry deposition velocity of acidic pollu-
tants reported in the literatures.

Deposition  Deposition Deposition
material surface velocity, cm/sec Reference
SO, Urban-Agric. 0.29 Clarke et a1.(1993)
v Urban-Agric. 015
S0f o larke et al, (1997
S04 Agricultural 015 Clarke et al.(1993)
Urban-Agric. 2.08
HNOs Agricutural 913 Clarke et al.(1993)
NOs™ Mixed-forest 020 Oishi et al.(1994)
NH; Mixed-forest 1.0 Oishi et al.(1994)
Table 4. The dry deposition flux in Chunchon and

Seoul on 1997.
SOS  NOs HNO; SO, N

kg/ki/year kg/kni/year
Chunchon 329 246 803 1044 1116
Seoul 272 294 -1004 1506

246 kg/knf/year, AAargol A 7113t ALE 56 kg/
kw/yearo 2 FASEATE I AL 803 kg/k

Jyear, BAtollA 71Q% AxE 179 ke/kn/year, ©F
A7} A= 1044 ke/knt/year, o}&AF7E2olA 7191
& 332 522 keghn/year, EUolE 1116 keg/kn
Jyear® FA =]},

MeANG AR E F OFAAES 272 ke/h
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9] E~H bucketZ AMEIIATE bucketd] iﬂ—”‘] ™ 3kA
7Fo3e dd3e-#o g oF 200 mm o]t} B woh A e & 247 3}
bucketell &% AFHEHA & bucket £l ‘ﬂ &

71 kg/km/yearZ ek

< 1074 kg/knt/year©]
239 kg/kn/year® 4}

FE Y AHSATE AAdE 1 mm (FFeE HH bttt & F4 7J5}%% 960 kg/km/yearolw 4k
A" Aol ZEE 2}% 1ol AREER o™ "2 43%, AAFL 21%E AA FHAsHE F
AAE AR S92 ARGk 2AAGL A 0%F AAsE Aow Yeh,
=3 T FEL AANA stk AtE ol 19979 Mex9de AMAD F F9FL 949 m
& &0l 3F(CI, NOs, SO Fol& 6FH, ol iAol F F2AASHFS 3547 ke/knt/yearo©]
Na', NH/, K', Mg”, Ca”™)e|t}. ™ FAge] 7|Qse B 1182 keki/yearE U
19973 FXARFY AL F F5FS 982 m gk AAE Y F %* 738t 2169 ke/km/year
ol il ¥ HFAA3HL 1714 keg/kni/year©] ol Aol 711 AaE 482 kg/kn/yearE
Table 5. Amount of wet deposition at Chunchon on 1997.
Rainfall Cr NOs  SOf” o Na~ NIL' K Mg” Ca¥ NO;-N S0¢-S
Month
mm ke/knf - month
Feb. 29 51 52.3 975 11 30 228 25 0.6 13.1 116 325
Mar. 15 3.0 228 463 0.3 20 11.3 21 0.5 79 5.1 15.1
Apr. 42 10.1 175.6 221.1 05 6.8 709 85 3.9 48.2 39.0 737
May 251 85 183.1 301.8 22 129 1297 118 19 20.1 40.7 100.6
Jun. 102 52 111.1 183.0 0.7 2.8 8.1 97 0.6 144 247 61.0
Jul. 150 3.6 87.2 152.8 09 35 69.9 46 0.1 41 194 50.9
Aug. 155 305 169.9 2191 1.5 21.7 724 12 25 246 377 730
Sep. 9% 94 7.5 1382 26 176 32.8 85 1.0 15.8 159 46.1
Oct. 29 19.7 125.0 2212 1.0 306 7.8 185 3.8 494 218 .7
Nov. 84 1.2 M1 87.0 09 30.3 251 6.3 0.9 8.4 12.0 29.0
Dec. 29 04 2.0 41.0 05 151 95 76 0.4 51 56 137
Total 982 %6 10737 17141 1237 1462 6023 872 162 2111 2386 5714
Table 6. Amount of wet deposition at Seoul on 1997.
Vo, Final Cl NOoy SO H Na& NH' K Mg" Ca¥ NO-N SO&-S
mm kg/knt - month
Jan. 11 381 81.3 2059 0.1 17.8 41.7 6.0 55 64.7 181 68.6
Feh. 5 27 129 196 0.3 03 05 0.2 02 14 29 55
Mar. 14 38 126 392 04 13 6.7 05 03 4.0 28 131
Apr. 45 288 1644 2458 11 71 32.3 87 84 66.9 365 81.9
May 210 439 256.5 661.3 55 182 1272 164 96 5.6 57.0 2204
Jun. 89 20.3 139.7 266.7 12 33 180.5 10 02 577 31.0 889
Jul. 247 1195 799.9 932.7 87 506 4491 222 159 1046 1778 3109
Aug. 103 1194 198.0 3215 1.8 508 1637 156 153 1114 4.0 107.2
Sep. T2 1395 161.5 2645 15 225 51.9 6.1 4.4 390 359 88.2
Oct. 45 72.1 195.0 3743 1.0 365 1033 198 103 818 133 124.8
Now. 77 322 126.6 1774 12 134 60.1 91 58 74.6 281 59.1
Dec. 32 289 209 386 1.1 109 252 2.3 2.7 209 46 129
Total 949 6535 21694 3474 239 2327 12421 1079 785 7027 482.1 11825
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Fig. 2. Deposition flux of total nitrogen in Chunchon
on 1997.
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Fig. 3. Deposition flux of total nitrogen in Seoul
on 1997.
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Table 7. Total Sulfur and Total Nitrogen deposition
for NDDN sites and Chunchon measur-
ing Wet and Dry Deposition for 1992
(NDDN) and 1997(Chunchon).

Total Sulfur Total Nitrogen

Site Name ) (N) i

kehe %Dry  kg/a %Dry

Chunchon (This study) 120 52 47 0 25
Prince Edward, VA 92 41 47 % 1%
Connecticut Hill, NY 157 40 87 51 1.80
Speedwel], TL 97 3 40 47 243
DC State Park, OH 143 41 6.7 | 213
Ann Arbor, MI 10.7 3 6.7 8 16
CC State Park, WV 53 31 54 4 28
Lykens, OH 160 37 75 8 213
Unionvill, M{ 96 2% 50 0 192
Candor, NC 87 3 48 5 181
Cranberry, NC 123 23 63 A1 203
Arendtsville, PA 155 44 72 48 215
Perkinstown, WI 6.2 2 39 40 15
Sumatra, FL 73 25 33 43 22
Alhambra, IL 111 39 35 a4 317
Gothic, CO 10 2 10 48 100
Uinta, UT 1.2 27 16 57 075
Chiricahua, AZ 28 40 18 60 1%

Source : EPA/600/R-95/086
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