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Abstract : The concentration of sulfur dioxide in Wonju City was predicted using TCM
(Texas Climatological Model). We have studied the transportation and wet deposition of
SO; using the TCM and the analysis of rainfalls. The results are as follows :

At the Hak-Sung Dong site in Wonju city, the correlation coefficient between the
measured and calculated concentrations were 0.904.

Sulfur dioxide was washed out by wet deposition. The wet deposition ratio to total
amount of emitted sulfur dioxide was higher in summer than in autumn and winter seasons
due to heavy rainfall in summer. The correlation coefficient between the precipitation and
wet deposition of sulfur dioxide was 0.68. The months with greater rainfall showed that the
measured concentrations of sulfur dioxide were much lower than the predicted ones.

Although the amount of precipitation in April was smaller than in summer, the wet depo-
sition ratio in April was much higher than any other months, due to the sulfur dioxide that
was adsorbed on particulate matter and moisture was transported during the period of yel-
low sand phenomena from China.
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Tuble 1. Monthly frequency table for each stability class in Wonju(1992)

STABILITY |JAN. |FEB. [MAR.} APR. |MAY | JUN. | JUL. | AUG. | SEP. | OCT. [NOV.|DEC. |ANNUAL
1 0000 | .0119 | .0295 | .0528 | .0712 | .0806 | .0349 | .0658 | .0389 | .0255 | .0097 | .0000 | .0354
z 1277 | 0893 | .0914 | .1486 | .1357 | .1153 | .0618 | .1465 | .0750 | .1640 | .1236 | .0712 | .1127
o 1613 | .1622 | 1290 [ .1750 | .1734 | 2181 | .1680 | .2056 | .1861 | .2003 | .2028 | .1236 | .1753
4 1062 | 1949 | 2433 | .1653 | .2258 | .2111 | .3602 | .1384 | .2305 | .0685 | .0889 | .1801 1845
& 1183 | 1503 | .1787 | .0459 | .1048 | .1014 | .1626 | .1250 | .1181 | .0605 | .0820 | .3118 | .1302
t 4865 | .3914 | 3279 | 4125 | 2889 | .2736 | .2123 | .3158 | .3514 | .4812 | 4931 | .3132{ .3618
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Table 2. Monthly frequency table for each wind speed class in Wonju(1992)

WIND SPEED
CLASS JAN. [ FEB. [MAR.| APR. |MAY [ JUN. | JUL. |AUG.| SEP. |OCT. [NOV.|DEC. |ANNUAL
1 8346 | .7426 | 7311 | .6792 | .6922 | .8209 | .8037 | .9166 | .9237 | .8467 | .8584 | 8508 | .8088
2 1424 | 1831 | 2136 | 2264 | .2136 | .1445 | .1639 | .0806 | .0750 | 1236 | .1097 | .1250 | .1500
3 .0228 | .0655 | .0510 | .0862 | .0766 | .0334 | .0309 | .0027 | .0014 | .0255 | .0306 { .0242 | .0373
4 20000 | .0089 | .0040 | .0070 | .0175 | .0014 | .0013 | .0000 | .0000 | .0040 | .0014 | .0000 | .0037
5 .0000 | .0000 | .0000 | .0014 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0001
6 .0000 | .0000 | .0000 { .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000
Thble 3. Monthly frequency table for each wind direction in Wonju(1992)
WIND
DIRECTION JAN. | FEB. IMAR.| APR. |[MAY | JUN. | JUL. [AUG. | SEP. |OCT. |[NOV.|DEC.{ANNUAL
N 1653 | .1429 | .1613 | .1125 | .1250 | .1305 | .1223 | .1734 | .1653 | .1573 { .1583 | .2213 | .1533
NNE 0645 | .0506 | .0780 | .0820 | .0578 (.0278 | .0363 | .0753 | .0445 | .0470 | .0375 | .0403 | 0536
NE .0497 | 0342 | .0484 | .0486 | .0309 | .0264 | .0255 | .0564 | .0417 | .0497 | .0389 1 .0336 | .0404
ENE 0417 | .0268 { .0215 | .0264 | .0269 | .0264 [ .0336 | .0403 | .0431 | .0403 { .0458 | .0309 | .0337
E .0470 | .0417 | .0457 | .0459 | .0390 | .0236 | .0376 | .0457 | .0444 | .0511 | .0625 | .0349 | .0433
ESE L0565 | .0461 | .0390 | .0417 | .0470 | 0347 | 0363 | .0417 | .0375 | .0349 | .0458 | .0296 { .0409
SE 0349 | .0327 | .0457 | 0333 | .0417 | .0334 | .0484 | .0363 | .0431 | .0484 | .0361 | 0360 | .0395
SSE .0282 | .0432 | .0390 | .0347 | .0376 | .0347 | .0484 | .0363 | .0528 | .0323 | .0333 | .0269 | .0372
S .0309 | 0.372 | .0296 | .0264 | .0403 | .0431 | .0484 | .0430 | .0500 | .0390 | .0361 | .0403 .0387
Ssw L0336 | .0461 | .0632 | .0375 | .0457 | .0820 | .1411 | .0645 | .0653 | .0618 | .0694 | .0578 | .0642
sSw 1075 1.0923 |.1196 | .1223 | .1398 | .1570 | .1290 [ .0887 | .0833 | .1102 | .1070 | .1210 { .1149
WSW 0927 | .1458 | L0941 | .11251.1223 | .0931 | .0678 | .0672 | .0597 | .0994 | .0875 | .0820 | .0925
w 0968 | .0997 | .0658 | .0778 | .0658 | .0861 | .0538 | .0645 | .0764 | .0806 | .0875 |.1035 0799
WNW .0618 | .0893 | .0605 | .0847 | .0726 | .1000 | .0860 | .0564 | .0861 | .0632 | .0695 | .0618 | .0741
NW 0611 | 0461 | .0443 | .0625 | .0591 | .0611 | .0497 | .0537 | .0486 | .0457 | .0444 | .0376 | .0503
NNW 0376 | 0253 | .0443 | .0514 | .0457 | .0403 | .0457 | .0564 | .0583 | .0390 | .0403 | .0376 | .0436
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Tuble 4. The number of house and consumption cal-
orie for each heating system in Wonju city(1990).

Tuble 5. Volume of vehicle and SO; emission factor in
1990.

. EStE:-E
T ¥ 7 (10%kcal / 7}7)
Zetolgol (h) 1,194 14,463
AArto}go] (Fdgh) 30,965 14,612
AfRda (A7) 7482 18,742
FehdH(B.C) 2,044 18,274
7}28 QJ2 (LPG) 1,087 13,445
A 43,496
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Fig. 1. SO, emission density(ton/yr - km?) map (Wonju, 1992)
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Fig. 2. Monthly variation of measured and predicted
S0; concentrations at Hak-Sung Dong, Wonju in
1992.
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Fig. 3. Regression line of measured vs. predicted SO;
concentrations at Hak-Sung Dong, Wonju in 1992.
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OF45Fl ¢
1969)

OAgY=tel F23 80,9 Zv] 418 (Novakov, et
al., 1974)

OOH &fjztel] 27 714 448} (Calvert, et al.,
1975)

O2F, NOx, &alpae] B3ats FE4
2} ]t 7124 43K Cox, et al., 1972)

OHO;, RO, RO F9 F71EEe A% 7N A3}
(Cox, et al., 1972).
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AAEE LAY e 8
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S0;-H,0—~H*+HS0,~
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(2)9] A w32 F423 A A whg =
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Mn;0; 59 S543HE80] 3lod o248 sl 4F
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71 28 24 2y} SOl A HSS00M 4t =8
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A} 929 SO, WA R ol 2% S0, AAR
I AAEE el Aotk A4 Fo SO FE&
A<Ml B¢ 16.7ppm 22 JEA 2] 27ppmEr} ¥
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Thble 6. Monthly SO, wet deposition by precipition in 1992( Wonju city area : 84.18km?)

93:4] S0, S04 ¥% | wel WADS0F | WEA] Bl A% | 44 AAE

Y| g | FTEE | A (g / k) SO, A1 A% (kg) %)
2 £ (/]
1 55,3893 17.2 18.329 315,264 17,693 3.19
2 500,049 32.1 16.255 375,484 21,072 4.21
3 494,792 215 43.696 939,461 52,723 11.59
4 375,840 76.0 48.553 3,690,025 207,084 55.10
5 322,212 102.0 13.190 1,348,010 75,650 23.48
6 221,616 108.5 3.670 398,204 22,347 10.08
7 226,593 227.4 2.430 552,637 31,014 13.69
8 238,110 267.3 1.996 533,616 29,047 12.58
9 307,411 150.1 4,212 632,293 35,484 11.54
10 404,974 84.0 6.488 544,965 30,583 7.55
11 467597 29.5 10.506 309,920 17,393 3.72
12 541,037 78.6 15.851 1,245,892 69,919 12.92
A 4,614,124 11854 610,909

itz 2B FEUFE TG AL A2
3] S0, vl &gFe] 7.6%20 oF 612 kgo] AAHE 7L
E vehg oo, olzio] At A Eo] Hef 7399 pH
§ Hej=elx 78 dao] Ha ek JE8H AL
A2 80, uleaku)= 1:240]3 S04 FEHjE 1:
6.32.2 7}-9-afo] A1 Fulxw 2e A)r|el AE
Aol g oke) 7p9-2 Y of v &eku] B} SO.E
o] geo] A5t 799 pHE S EA KT} ] Hojx
gl g 4 5 U ) pHE 348 A3 o
E3 7439 BF pHE 6360193, A EH-L 46009
t}.
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Fig. 4. Monthly wet deposition rate for total SO

_emissions in 1992.
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o] t}& P} ¥ 392 S04 o] &9 FrIt G
3 ¥ e B o JA] BApe] 9% e ZleE
gergic) SO7F el A 9] Hhg-& doxl F Falont
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Fig. 5. Regression line of precipitation vs. wet depo-
sition rate by precipitation in 1992,
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Fig. 6. Monthly percentage of measured concen-
trations to the predicted ones in 1992.
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Fig. 7. Regression line of precipitation vs. percentage
of measured concentrations to the predicted ones in
1992.
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Tuble 7. Seasonal averaged SO; concentrations for the
following days of precipitation event and the days
except for rainy day

A 733ched SO 5% | WIZH$A] SO
(ppb) (ppb)
& 18 24
o E 5 6
& 22 30
AE 4 62
a3y 20 32

Zoff iyt FA -y HE-E-E B HEA% A,
A8A T 082019 2 JABTAE e i)

el =(1990) 0 &3l Farx dAde 5% A
ol 7t vebdara stdedl, Aol o A ME
Ste] of#k-g obv] 8 ¥zl & o 3y S0, Fxe)
B 73-¢-Ale] A2 HFxE vl ms) Rk} Table 72
19929 = 739 o5 g5t nideAle s ERIHY
S0: ¥ & A2 HF# o2 vepd Aojth Tuble 7
of 4 B Z§-AI7} v|7kA 8} A yEs) of
38%(12ppb) o]} w2 AL & it

R )

TCM 293 7924 E o] 481 AT HelA
80.4% 1% % FA A B AP A= b 7
o}
1) qA459 A&xe} 2d=)dlaxoe] 48 AP

2 i Eeheo (r=0.904) AN EA AL

P 37 37187471529 0ppbE WA

E X
2) 73§ SO4L ol Fx& &Ml 16.8ppm,

o EAo] 2.7ppm e E SO, v Eafe) WS A2

o] ¥4 Esirh A8 A M MiEPl e

1:24494], S04 FEME 16308 7o)

AR 7S A AgHo) 2L o 2

ul g w wi&ske) 217 xto] B} SO,& t] Wol

Farsle] S04 o]29 FEIl Folxla whelA

59 A EE F7HA A k9] pHE &

3 A JEAML HF 6.36, AEHL 4.60013
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