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Modeling of SO, Distributions in the Seoul Area by Using ISCLT
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Abstract

Sulfur dioxide distributions in the Seoul area in 1988 were reproduced by using ISCLT
which was the most versatile model among the preferred models recommended by
USEPA. Modeling was performed season by season in order to take into account distinct
four seasons in Korea. Predicted concentrations were close to the observed ones in most
regions, but were different from the observed ones in such regions where the effect of

sources outside the Seoul area was important.

For better results of the modeling, the

modeling domain should be chosen after a careful examination of principal wind direc-

tions.
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gatedo teh (WG 5, 1991). 2ol 522 d
& AHE37) Astodd e A -G mule] S
ofzjo} Fm Z2AHAE AAXE Rl AU
e AT JAA RS} YRt e £E
ojopt Fheh. FHulY 7] RMeE AR
ALgE 7 RasEm gl st B FEeo] A
P Fod HF2x Qe FHelr} (AATF F
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2 ¢} vlmslgd F2AINE A Aelth. Ho
3 AHS(1990) S A vlmdAE A3
W EurE 2d AR E B o]g3lglod,
ISCLT ARAE vag g8 F AvE BF o}
712 FAgute] 83 HulsA Eshalnd 1981
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Table 1. Correlation between observed (Y) and predicted (X) SO, concentrations by the long—term Gaussi-

an model in the Seoul area{concentration unit ;| u g/m®)
Source Model Regression r Modeling method
Engineering ISCLT  Y=096X —56.69 0.99 Annual average in 1981; meteorological data from Kimpo airport.
Science(1983)

Number of observations = 5 (Kirum,Hannam,Kwanghwamun,Hapdong,Kuui}; among vald observa-

tions, data at Namsan was excluded because sampling point was too high, and data at Shilim and

Pulgwang were excluded because differences from predicted values were too large.

0.85 Average concentration between July 1o September 1n 1981;
0.93 meteorological data from the Central Meteorclogical Office;
Y=052X — 12.2 0.96 SO, half life was not considered.

Number of observations = 5 (Kwanghwamun,Yongdungpo,Pulgwang,Hannam,Kirum); observation

at Namsan was excluded because sampling point was too high, and that at Shilim was excluded be-

cause sampling point was located within the Seoul National University apart from the residential

Kim et al. CDMQC Y=077X — 12.1
(1985) TCM-2 Y=068X — 18.1
ISCLT
area.
Na(1990) CDM-2 Y=044 X +775

0.66 Average concentration between October to December in 1988;

SCM—-32*Y=0.93 X +113.6 0.81 topographical effect was considered in SCM;
SO, half life was set to be 2 hours.
Number of observations = 16; among 20 monitoring sites, Hannam and Kirum did not provide valid

data, and observations at Ssangmun and Oryu were too large compared with predicted values.

* Seoul Climatological Model Version 3.2, modified from CDM — 2 so that topographical effect could be considered.
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Fig. 1. Wind roses in the Seoul area in the quar-
ters of 1988. Number of wind speed cate-
gories is 6. Mean wind speeds of each cat-
egory are 1.5, 2.5, 4.3, 6.8, 9.5, 12.5m/s.
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ol F2 ATHA HFETUE AR o Fig. 2. SO, emissions from point sources in the
23t e Brokdelrt. Heddd wE o quarters of 1988. The largest emission in

A HZo] Fo o]lf= 4,5F Fadavt Heodd the first quarter is 99.8g/s.
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Fig. 3. SO, emissions from area sources in the
quarters of 1988. The largest emission In
the first quarter is 101.5g/s.
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Table 2. Regression between valid observations (Y) and predictions (X) with various SO, half life (concen-
tration unit: ppb).

Quarter T (hr) Regression Remarks*

1/4 2 Y=1.122 X +27.67 Number of observations = 14, Hannam,
4 Y=0942 X +27.14 Kirum, Mullae, Tungchon, Pangi — C2/3
8 Y =0.851 X +27.50 Ssangmun — TSMP.

2/4 05 Y=1.279 X +30.38 Number of observations = 13. Hannam,
1 Y =0.944 X +28.05 Kirum, Myonmok, Shinsol, Chamshil2, Pangi
2 Y=0.771 X +26.51 — C2/3; Tungchon—TSMP

3/4 0.1 Y=1521 X +11.98 Number of observations = 12. Hannam,
0.2 Y=1.032 X +10.88 Kirum, Songsu, Myonmok, Shinsol, Tungchon,
0.5 Y=0.535X +9.69 — C2/3; Ssangmun — TSMP; Mullae — TLMP

4/4 1 Y=1.277 X +15.89 Number of observations = 12. Hannam,
2 Y:=0.985 X +10.57 Kirum, Songsu, Myonmok, Kuro, Tungchon —
4 Y =0.837 X +8.47 C2/3; Ssangmun, Oryu—TSMP.

* C2/3=Do not meet 2/3 criteria, i.e., number of days on which valid obsertions were made was less than 2/3 of
total number of days in that quarter; TSMP = Model prediction was too small; TLMP = Model prediction was
too large. Because of above reasons, observations at those sites were excluded during comparison with predicted
values.
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(avg)=(Bowers et al., 1982; McRae and Seinfeld, e &9 e RFE g Qoi 7kt &4

1983) ~ 27} 2HE dli= AP 8 A&, FAAT &
o= 32 &S sl 31—‘:—-5 vhelu s gl 2¥
Llavg) = %A)i 2) v Al e g Yo )& (underprediction) ] 7

o] o 1) & A7 29 A2 g
o edue F¥a) xastA TargdAn, 2) A

gols] Aode 2dve] Ay dFe BAL
£ 59 olfs 47 & Uk

N& vjzdg 43 F5olch 2349 Al
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o=y E (&L= Llave))* 1 (3) 29} 23t A vlmigdld MY FYPe ®
ARk WRE o) ez o H—iL 452,

24 Yol o Ak Llavg)d FACE 4 E 20 HAR upsh Qo] 1/4%7)1 AEE, 2/4%
FEES olf & UnT HHste] (Li-L e $2F 3/4¥7lE 4EFH FAE, 4/487)
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Fig. 4. Distribution of concentration residuals
(observed —predicted) as a function of
observed values. Boxed symbol represents
that the residual is too large and that
data will be excluded during comparison
with the predicted value.
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Table 3. Correlation between valid observations
(Y) and model predictions (X) of SO, con-
centrations in the Seoul area (unit: pph).

Period Tk(hr) Cb ALavg) Lag)-db o r
1/4 4 27.14 2130 -5.84 38.51 0.545
2/4 1 28.05 27.00 -1.05 11.92 0.608
3/4 0.2 10.88 10.95 0.07 3.09 0.464
4/4 2 10.57 9.39 -1.18  20.14 0.767

Annual* - 1809 13.14 —4.95 11.78 0.783

* Number of observations = 12. Data at Hannam,
Kirum,Myonmok,Shinsol, Tungchon, Pang) were ex-
cluded because number of days on which valhd ob-
servations were made was less than 244, i.e., 366x2
/3 and data at Ssangmun,Oryu were excluded be-
cause model predictions were too small.

21,2709 H43HE A9 7kd SO, Wik
»;— W sl 9 Aol sk, EPARYE
Aol wet wWAFEE HFgs gRdsAG
(USEPA, 1986) F¥3& wajste mdae] w9
£ B 5goR 4YET As mdHe Azl
VR FAE 5 g)eS 9v|she Aelch
32 =3 ¥ 6% A EEE WA)E
Wit 7)e wdgdgh AR ANAE S} v
2% A#HE Boj=1 gk X9 A7 0.9042 1
o ZAHE ¥ oflzl AL rx E7IHEE AX
sl W} 238 ¥& 0.783% vehulzm 9o
o]t AL FAANN LA Fad P
}rlEog AT A&71(Xe] Ag) 0.8-1.2, 4
FAS 0.71 ol A F¥3 Hyse= Ay
ol (274 %, 1986). walA dYFFEE AT
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Y =0.904X +18.09
r=0.783
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Fig. 6. Comparison of observed and predicted an-
nual —averaged concentrations.
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Fig. 7. Contributions of point ([1) and area (Hl)
sources to SO, concentration at monitor-
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Songsu, Pulgwang, Mapo, Myonmok,
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