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Estimation of Fluxes of Air Pollutants in Seoul Conurbation
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Abstract

ISCLT3 model was applied in Seoul metropolitan area to investigate the source -receptor relationships among 17
cities in the Kyonggi Province. For the purpose of the model simulation, emission rates of NO,, SOx, and PMy,
were prepared for grid scale with 1 X 1 km, and receptors were {ocated on every 2 X 2km grid. Meteorological data

for the last 10 years ('88 ~"97) were used as input data.

According to our study, NO: concentration of the cities ranged from 10 to 45 ppb with the highest value
appearing from Puchen city. The concentrations of SOx and PMyo concentrations fell in the range of 5~ 20 ppb and
20~ 70 ug/m?, respectively. It was also found out that air quality in one city can be affected greatly by the air

pollutants originating from other cities.

Key words : ISCLT3, SO;, NO;, PMyy, Source—receptor relationship
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Fig. 1. Gridded- surface contour of Kyonggi Province
including Seoul and Inchon.
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Fig. 3. Monthly variation of mixing heights in Suwon
from 1988 to 1997.
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Tabtle 1. The ratio of NO, and NCx in 17 cities. (Unit: ppb)
City NO NO, NRINO® Remarks

Koyang -1 - 0.456 Seoul

Uijongbu - - 0.456 4

Namyangjn - - 0456 »

Hanam -~ - 0.547  Sungnam

Puchon - - 0.644 Seoul

Shihung 2964253 245%11.1 049

Kwangmyoung 4054563 257:+203 048]

Anyang 39.0x+454 2591158 0498

Kwachon 2394270 218+124 0535

Uiwang 2304602 168+ 78 0359

Sungnam 345450 273150 0547

Ansan 3534448 2264153 0513

Kunpo - — 0513 Ansan

Suwon 2781404 309+170 0653

Kuri 57014526 390183 0491

Seoul 525590 3051196 0456

Inchon 2954447 2934179 0.644

I~ represents “not ohsgrved”
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Fig. 5. Concentration distributions over the model domain
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B2 A 17 A2 w

70
OMean -Min -Max =z Observed

80

50
‘g’: 40 1
g u

20

10 }

& AP A g
PP LSS,

a5

oMean  —Min  ~Max rObserved

WH flii

° FE LT EL LIS P SE
PAPLSLL LR,

40
35

SOx (ppb}
o5 5 388

oMaan  —Min  -Max xObserved

PMg {ua/m'y
3

&

[ 2 S—

i 1

kﬁﬁfﬁﬁf&fﬁfﬁfﬁfﬁg

Fig. 6. Statistics for simulated results and comparison
with the observed values (top: NO,, Middle: SOx,
bottom: PMw).

3.2 EAZH JEFH

RARA AgA 9 QAR A7) 15AHA] 5 £ 1770
A9 dzeds melsigen, & 2~4% 2 ®4]
2 A eideoznee] o AR=A=R
B 0 g A & 4 AES e Heloh
A& Sof, & 2¢0M 1997 7194418 NO, mAMA
= 2] HFE 165ppbe|x, o] & 9FA) = ¢



ISCLT3E o[ &3 +=d =A|zt A7 2983 4299 33

Holol A E 64ppbe] 7| 2E He|od }m=] 101
ppbe AA 3 M4, A FellM 22 34ppb,
25ppb A= 8L WSS vEpITh oEd 9
Hoag za] 2A odda} elFg =A|gk)] AbE
dE FAsldoen], Mk og wEde] g2 A
EA12 1AHA QA& =AYES A 2499
FEe AEA, gAY 28 99 EA A wr}

153

Z 7% B 4 9

dwH e =AY 2AEAE 29, gk Y] A4S
NO: ZARs5E 352ppbo|glow a4 ¢4l
% JEFL S0% A=l Aoz e, A&
A4 20%, LA ANA 10%, AlFAlM 10% &=
e e Aoz e SOx 2A HisE
= 195ppbz AHl2dle] 7ldxE 60% A mo

Table 2. Simulated NO: source- receptor relationship among 17 cities. {Unit: ppb)
Source
Cities?
KY UIB NY) HN PC SH KM AY KC UW SN AS KP SW KR SU IC Totl
KY 64 04 01 01 08 04 02 04 01 1 05 05 02 03 01 34 25 165
ulB 07 39 02 02 03 01 0 03 01 01 06 02 01 03 03 25 08 107
NY] 06 04 20 05 03 02 01 02 00 00 07 02 01 02 05 56 06 124
HN 67 01 08 51 07 03 02 05 02 0.1 24 04 02 04 05 207 09 346
PC 65 02 03 01 157 15 06 07 01 01 05 1.1 03 05 00 154 73 450
SH 6l o1 03 00 05 82 03 09 01 02 06 36 04 06 00 109 63 334
= KM 02 01 04 0F 26 26 359 25 02 03 08 16 07 08 00 183 36 408
2 AY 02 00 04 01 11 20 12 153 04 09 11 20 29 14 00 108 26 427
§ KC 05 01 05 02 13 10 1.1 53 58 11 23 11 08 15 01 167 19 410
& Uw 02 00 04 01 03 15 05 68 04 S4 20 37 37 43 01 65 24 387
SN 05 060 03 02 08 08 04 25 07 07 159 11 08 13 01 92 13 363
AS o1 01 03 01 02 30 01 07 41 03 06 173 07 10 01 66 41 352
KP 02 01 03 01 06 21 03 25 02 10 1.1 60 106 20 01 6t 29 357
Sw 0z 00 02 01 05 11 02 09 01 07 10 37 12 181 00 25 25 329
KR 10 01 18 47 05 02 01 03 01 01 14 03 01 04 60 177 0% 320
sU 12 02 05 03 15 04 08 09 05 02 14 05 03 05 02 316 16 426
IC 19 02 03 04 16 14 03 65 01 01 05 12 03 05 0.1 78 231 397

"Cities: KY (Koyang}. UIB (Uijongbu), NYJ {Namyangju}, HN (Hanam}, PC (Puchon), SH (Shihung), KM (Kwangmyocung), AY {Anyang), KC
(Kwachon}, UW (Uiwang), SN (Sungnam}, AS (Ansan), KP (Kunpo}, $W (Suwon), KR (Kuri), SU{Seoul), IC (Inchon)

Table 3. Simulated SOx source-receptor relationship among 17 cities. (Unit: ppb)
’ Source
Cities
UJB NYJ HN PC SH KM AY KC UW SN AS KP SW KR SU IC Total
KY 12 02 00 00 03 02 02 02 00 00 02 05 02 03 00 09 1.1 5.5
UJB 02 1% 01 01 O0F 01 01 O1 00 00 02 02 01 03 01 07 04 47
NYI 01 03 07 03 01 01 01 01 00 00 03 02 01 02 02 16 03 46
HN 01 01 02 19 02 01 02 02 00 00 09 04 02 03 01 43 04 96
PC 61 01 01 00 49 06 05 04 00 01 02 11 03 05 00 39 32 161
SH 00 01 061 00 02 34 02 04 00 01 02 31 04 05 00 26 30 143
i KM 40 01 01 00 10 07 27 11 00 0P 02 13 08 07 00 43 1.7 150
E‘ AY 00 00 01 00 03 07 05 61 00 04 03 14 32 t2 00 23 13 181
g KC 91 00 01 01 04 04 06 21 05 03 06 08 10 12 00 33 08 123
& uw 00 00 01 00 02 06 02 23 00 14 05 21 35 29 00 12 10 160
SN 01 060 01 01 02 03 03 09 01 02 36 08 09 10 00 18 06 107
AS 00 00 01 00 01 19 00 03 00 01 02 119 05 08 00 15 20 195
KP 00 06 01 00 02 09 01 12 00 04 03 33 64 18 00 13 14 174
Sw 0g 00 00 00 0@ 05 01 03 00 02 02 24 07 83 00 04 10 143
KR 02 01 06 04 01 01 01 02 00 00 05 03 02 03 18 46 04 08
SU 0z 02 02 01 05 02 06 04 00 01 05 05 04 05 0.1 80 08 132
IC 02 00 01 00 03 06 01 02 00 00 01 09 02 03 00 14 81 128
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Table 4. Simulated PM1, source~receptor relationship among 17 cities. (Unit: ppb)
Source
Cities
UIB NY] HN PC SH KM AY KC UW SN AS KP SW KR SU iC Total
KY 12 02 01 00 03 02 02 02 00 00 062 05 02 03 00 09 11 55
KY 1.1 06 03 0.1 12 0y 04 05 02 02 08 11 02 05 01 48 25 254
ulB 1.1 71 03 03 04 03 02 03 01 01 16 05 01 05 04 40 07 175
NYJ 09 07 34 09 04 03 02 03 01 01 11 05 01 04 09 90 06 199
HN 09 01 11 59 068 06 04 06 03 02 35 08 02 06 08 281 07 456
PC 08 04 05 01 264 29 13 09 02 02 08 24 04 07 01 221 70 675
SH 02 02 05 01 008 156 07 11 02 03 09 70 05 09 01 164 58 512
- KM 03 02 06 01 39 353 119 32 04 04 12 33 08 11 01 289 33 65.1
g Ay 03 01 06 01 16 42 24 199 07 14 17 38 34 19 01 164 23 609
§ KC 06 01 07 02 17 18 18 58 94 18 32 20 08 12 01 241 15 574
&= Uw 03 00 05 01 0% 24 08 72 05 72 24 58 34 47 01 82 1.7 462
SN . 06 00 04 02 10 13 08 24 10 1 249 19 08 16 00 129 10 519
AS 01 01 04 01 03 55 02 08 01 03 0% 324 08 13 01 98 35 567
KP 02 01 05 01 08 39 06 28 02 13 15 108 140 26 01 90 24 507
SW 02 00 03 01 05 16 03 08 01 07 11 55 10 197 00 28 16 362
KR t4 02 27 10 07 04 03 04 02 01 21 07 02 06 91 265 07 474
SuU 18 04 09 04 22 09 17 10 07 03 24 12 03 08 04 515 15 685
IC 21 03 03 0Ol 18 19 04 05 01 01 06 18 02 05 01 84 170 36.
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