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Measurement of Dry deposition at Seoul, Chunchon and
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Abstract

Atmospheric concentrations of acidic pollutants were measured by the 4 stage filter pack method at Chunchon,
and by the 3 stage filter pack method at Seoul and Anmyon-do from January to December 1998. The sample was
collected for 24 hours on every Wednesday. Concentrations of particulate matters were highest at Anmyon-do.
The particulate concentration was much higher during the warm season than other seasons. While the particulate
concentration was higher during the warm season, the concentration of gaseous matter was higher in winter. Dry
deposition flux was calculated by using reported deposition velocities and concentrations of pollutants measured in
this study. The dry deposition vetocities used in this study for SO, $04%", HNO3, NO;™ and NH; were 0.29, 015,
2.08(2.13 only for Anmyon-do), 0.20 and 1.00 cm/sec, respectively. At Chunchon, annual sulfur flux originated
from dry deposition was 384 kg/km?, and the flux from wet deposition was 782 kg/km®. Dry deposition of sulfur
was 33% of total sulfur deposition. The annual nitrogen flux originated from dry deposition was 1,892 kg/km?,
And the flux from wet deposition was 1,066 kg/km?®. Dry deposition of nitrogen was 64% of total nitrogen
deposition.

Dry deposition as well as wet deposition have to be considerd in the study on acidification of environment such
as soil or watershed.
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A EAE HHsl7] $15 € EE (teflon) HE{ 9}
71814 A4 (HNOy)& #A#sh= 11L& (nylon) 2
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ol P2 AH4E T glE 2 ejy ubilef YA}
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A4 A AAs2) 98] FS lume] A E 2
B (Nylasorb 47 mm, Gelman Sciences Inc., USA)E
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gololeh AAE AL A HY §3F Imime)
dry gas meter (LG 4+3, Korea) & AM&-3}d o} (Z R
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2.2 AZ #H

Aa AHE FAAWA A= A9z Ad
spabe et SAF (59 37°54, 57 127°44, s s
740m)3} A&l 933 dAWEm AT &
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km el Bjgh, w3 Fo] spdHisgt A
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714l &3 47mm 2739 FE|HE o] §3h
4 10/mine =, vlF e oA 10428 F2Y
28 10A7A 2447 Bt A& AHsiged,
19983 1958} 128717 & 1387 (FA 4570, A
£ 5270, o= 41739 Al8F AFse 243
o2 olabrkas) ghruelE mF HF7] H5
of 45k FE|H & A el M 2T HE A2
3t AEHE Algsle hRfobihE A H s
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gt Wejy ubis eyl AFHGE FoHE 4
DElY e AFAAE 95% A FH 5T FlelA
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2] SO 2= (22} 6.50,591, 6.44 ug/m®yel] vl
2345 A2 77t 4%, 23% sk T, elm e
5% Z7}eledc).

4 2% A NOy 9 98 rewisg el
W Aeloh #3E 396l W 1274 pgim’e s H
Hzrs velhden, Hedx 3¥e] FF 9.00
ugm*e 2 HAgg vehdel gt s 2 =3t 34
off HF 1362ugm*es Sdzte veldew 74
of HF 034pgim’e 2 S viehdel NO; =
A 27 G557 7ol ¥ 328 Jehld

NOy & #3e] JF 509 ug/m’, &) 463 g/
m’, ¢ 2He] 580ngm*es FHeo| Agrch
of 10% A, kg =el vlsiME of 12% $A 4

Table 1. The mean concentrations of particulate and gaseous matters at Chunchon, Seoul and Anmyon-do in 1998.

. S0, NO;~ HNO; NH; SO,
Site
ue/m? ppb
Mean 6.27 509 0.57 5.57 2.18
Chunchon n=43 Min. 0.18 0.21 0.03 0.20 0.06
Max. 31.13 31.22 282 14.26 10.79
Mean 4.56 4.63 0.78 541
Seoul n=50 Min. 0.15 0.12 0.04 .15
Max. 1847 2141 7.69 18.39
Mean 6.77 5.80 104 247
Anmyen-do n=39 Min. 0.38 0.34 0.09 0.09
Max. 27.93 2505 4.85 14.41

n : number of samples.
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Fig. 1. Monthly variation of the congentrations of parti-
culate sulfate collected at (a) Chunchon, {b} Seoul
and (c¢) Anmyon-do from Jan. to Dec. 1998,
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(2) Chunchon

Fig. 2. Monthly variation of the concentrations of parti-
culate nitrate collected at (a) Chunchon, {b) Seoul
and {c) Anmyon-do from Jan. to Dec. 1998,
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Fig. 3. Monthly variation of the concentrations of gase-
ous nitric acid collected at (a) Chunchon, (b) Seoul
and (c}) Anmyon-do from Jan. to Dec. 1998.
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Fig. 4. Monthly variation of the concentrations of ammo-
nia collected at (a) Chunchon, (b) Seoul and (c)
Anmyon-do from Jan. to Dec. 1998,
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Fig. 5. Comparison of sulfur dioxide between the filter
pack method (—e-) and auto-monitoring (UV flu-
orescence method, —¥—, —m —) at Chunchon from
Apr. 1997 to Dec. 1998.
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Fig. 6. Monthly variation of the concentrations of sulfur
dioxide collected at Chunchon from Jan. to Dec.
1998.
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Table 2. Dry deposition velocities of acidic pollutants re-
ported in the literatures,

-3

. . Deposition
Cmeralsuaee | Selcity | Refesence
S0, Urbe_sm—Agric. 0.15 Clarke and Edgerton (1993)
Agricultural 0.15
HNO; g;z'a;u;tﬁ l%ﬁrlic. %(l]g Clarke and Edgerton (1993)
SO, Agricultural 029  Clarke and Edgerton (1993}
NOs5~ Mixed-forest 0.20 Qishi et af, (1995)
NH; Mixed-forest 1.00 Qishi et al. (1995)

)ﬂ.

A9 3 Yefle 24739 NOy s NH:9) 7}
sHExE felvetel A=e) A ) vissn 34
£71e] w48t o22] Oishi er al. (1995)2) AR
AHgste] A4 FdsteRe Asigdeh

AR A A3 £ S04
S04 -5 99kg/km?, NOs~

A

A

= 297 kg/km?,
= 321kg/km?, NO;"-N
= 73kg/kmiz. FAF o} =8 HNOs= 1,056
kg/km?, HNO;-N3= 235 kg/km?, SOy 571 kg/km?,

S0,-S% 285 kg/km?, NHa= 1,925 kg/km?, NH:-N

h

£ 1585kghkm’2 FAH Y MEAHE SO =

h.

216 kg/km?, SO -§3= 72 kg/km?, NOa~ = 292
kg/km?, NO3s -NE 66 kg/km?=z &A= glc), wal
HNOs;E 1,435 kg/km?, HNO;-N& 319 kg/km?, NH;
= 1,296 kg/km?, NH;-N+ 1,067 kg/km*2 23] 5

gt ebdE *dL 802 = 320kgkm?, 5047 -8

L

Table 3. Amount of wet deposition at Chunchon and Seoul in 1998.

Rainfall Cl- NOy S04%" H* Nat NH,* K* Mgt Ca?*

Month mm kg/km?/month
Chunchon
Jan. 2.7 51 17.0 19.3 0.0 18 45 1.2 0.5 80
Feb. 284 26.5 145.6 2214 1.1 4.1 505 14.0 30 384
Mar. 37.1 349 723 1350 04 236 373 4.7 48 440
Apr. 980 15.7 152.9 298.7 22 129 1132 10.6 5.1 50.2
May 739 62 83.8 1157 0.6 4.8 472 3.1 2.3 321
Jun. 201.4 45 1300 190.3 i2 339 29.8 12.7 25 489
Jul. 2944 27.5 3540 4375 30 g2 263.8 318 22 433
Aug. 6725 95.6 4324 6314 8.6 824 2853 376 88 614
Sep. 91.7 47.2 590 110.8 0.7 10.2 269 371 25 314
QOct. 365 5.5 206 237 02 1.7 7.5 29 06 7.7
Nov, 173 419 98 8 1529 02 26.5 419 11.3 53 “ 519
Dec, 1.8 14 9.3 97 0.0 0.7 37 0.3 0.2 30
Total 1,555.7 3120 1.580.6 23464 182 2208 9114 1672 385 420.3
Seoul

Jan. 70 26.7 473 0.2 0.1 10.2 t1.5 22 25 204
Feb. 288 36.8 1347 316.2 0.4 19.0 114.9 9.9 6.1 770
Mar. 491 305 0.9 163.0 0.1 154 50.5 S50 7.2 573
Apr, 116.7 729 186.6 3380 14 122 127.8 4.0 7.2 90.8
May 521 6.3 722 81.4 09 14 384 1.2 0.7 179
Jun 1807 18.2 127.7 1645 09 33 64.6 3.1 26 64.6
Jul. 272.6 579 381.6 645.1 1.1 12.2 309.7 0.8 4.6 790
Aug. 1.48%.6 3164 1,2130 2.398.0 229 1157 584.1 3238 2472 197.1
Sep. 119.9 406 180.7 4127 25 143 784 11.8 4.8 449
Oct 421 75 27.1 40.0 0.1 20 150 0.5 0.8 93
Nov 14.5 476 53.1 1153 00 19.3 156 53 4.0 490
Dec - - - - - - - - - -
Total 23672 661.5 24948 4724 4 304 2250 14105 82.7 64,7 707.5
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Table 4. The wet and dry deposition of nitrogen and sul-
fur at Chunchon, Seoul and Anmyon-do in 1998.

NOy -N NH,*-N NH;-N HNO;-N 504°-8 80:-§

kg/km?/year
Wet deposition
Chunchon 3569 7089 782.1
Seoul 5633 10970 1.574.8

Dry deposition

15848 2347 988 2852
10672 3190 720
4355 7418 1068

Chunchon 72,5
Seoul 660
Anmyon-do 825
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Fig. 7. Deposition flux of {a) total nitrogen and (b) total
sulfur at Chunchon from Jan. to Dec. 1998.
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