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A Study on the Prediction of SO, Concentrations by the Regional
Segment ISCST3 Modeling in the Seoul Metropolitan Area

Youn-Seo Koo - Sung-Tae Kim - Bong-Sup Shin* - Dong-Yoon Shin** . Jeong-Joo Lee**
Dept. of Environmental Engineering, Anyang University
Dept. of Statistics and Information, Anyang University*
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Abstract

SO, concentrations in the Seoul Metropolitan Area (SMA) were predicted by the regional
segment ISCST3 modeling. The SMA was segmented by three modeling regions where the
weather monitoring station exists since the area of the SMA, approximately 100km x 100km, is
too wide to be modeled by one modeling domain. The predicted concentrations by the model
were compared with the measured concentrations at 39 air monitoring stations located in the
SMA to validate the ISCST3 modeling coupled with the regional segment approach.

The predicted concentrations by the regional segment method showed better performance in
depicting the measurements than those by the non-segment ISCST3 modeling. The correction
methods of the calculated concentrations reviewed were here the correlation method by the first
order linear equation and the ratio method of observed to calculated concentrations. The
corrected concentrations by two methods showed good agreement with the measured data.
The ratio method was, however, easily applicable to the concentration correction in case of a
wide modeling region considered in this study.
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Fig. 1. Seoul metropolitan area segmented by Seoul, Inchon and Suwon regions for ISCST3 modeling. Closed circles
represent the automatic weather stations.
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Table 1. Total SO, emissions in the segmented regions.

Segmented region

Point source (t/year)

Area source (t/year)

Seoul 8.857.08 2696896
Inchon 30,871.57 2446437
Suwon 26,196.99 13.568.68
Total 65.925.64 6502801
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Fig. 3. Total SO, emission rate in the modeling domain.
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Table 3. Maximum and minimum mixing height in the segmented regions.

Maximum (m) Minimum (m)
1/4 2/4 3/4 4/4 1/4 2/4 3/4 4/4

Seoul 124140 | 150495 | 142995 | 122787 839.26 892.56 996.95 72778

Inchon 117367 | 121481 | 131042 | 123458 830.81 74386 967 44 85342

Suwon 118726 | 131847 | 136455 | 1201.63 62261 68567 55171 50363
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Fig. 4. Comparison of the observed daily averaged concentrations with the calculated ones(Ccal is the predicted
concentration and Cobs is the observed concentration).
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Fig. 5. Examples of the air monitoring stations which show good agreement between the measured
daily averaged concentrations with the calculated ones.
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Fig. 6. Examples of the air monitoring stations which show large discrepancies between the measured
daily averaged concentrations with the calculated ones.
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Table 4. Results of correlations between the model predicted concentrations with the measured concentrations
at 37 air monitoring station.

Air monitoring station Cobs/Ceal - Correlation® .
equation coefficient
Mg E2T FIE 091 Y=111X-3.79 0.73
N ZZFrHEe 091 Y =0.79X -0.95 0.76
ANEEYEFAALAE 091 Y =0.63X + 540 0.54
ANg ey Egs 0.85 Y=091X-067 0.63
Mg o LT uEE 468 Y =248X +8.76 032
NEEdsIT FaE 525 Y =195X +1091 0.60
A& e Febi 0.78 Y =0.36X +6.00 0.16
Ae G TR E 0.73 Y=051X+4.14 051
MNE T s 0.75 Y =0.66X +1.89 0.68
ANg BT ASE 1.16 Y=161X-791 0.79
Mg LA SgE 0.55 Y=071X-3.15 0.80
MEAATT TAF 0.57 Y =0.74X-2.53 0.74
NERFTATE 0.74 Y =075X-0.18 0.76
ANe B ans 148 Y = 1.64X - 208 0.65
e AU BT GRS 0.70 Y =1.13X-8.13 0381
Mg FELFEE 058 Y =058X +025 0.64
MNe FETLORE 0.90 Y =038X + 694 045
AeNET TS 0.56 Y =058X-040 0.74
Mg AT 8= 0.78 Y=090X-195 0.73
Mg ol & 046 Y =0.70X - 4.39 0.68
T IgF 277 Y =1.68X +18.79 0.55
T AMF 158 Y =1.50X +1.28 0.56
SIS 1.15 Y =1.03X +201 0.61
otk SAE 141 Y =133X +1.28 067
AEAAGE 3.66 Y = 1.12X +20.35 037
A g s 264 Y =0.82X + 8.08 0.50
AR g RF 323 Y =3.74X - 3.60 0.70
A ATE 1.88 Y =041X +17.05 031
T s 446 Y =1.05X +28.10 0.54
I Has 1.68 Y=095X+11.12 0.54
obat 73 E 193 Y =123X +8.56 041
SR AN E 1.11 Y =0.74X +6.76 031
AH TEF 1.60 Y =044X +19.57 046
old o= 0.50 Y =024X + 1133 0.63
A ByE 1.09 Y =026X + 12.00 035
FH ks 1.66 Y =105X+392 0.66
T8 s 375 Y=1.11X+924 042

* X : calculated concentration, Y : measured concentration
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Fig 7. Comparison of observed monthly averaged concentrations with the calculated ones by different correction methods.
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Fig. 8. Comparison of observed annually averaged concentrations with the calculated ones by different correction methods.
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(a) Location of air monitoring station
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Fig. 9. Locations of air monitoring stations and distribution of Cobs/Ccal value in the Seoul Metropolitan Area.
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