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Abstract

To support daily ground—level O forecasting in Seoul. 2 transfer funclion medel (TFM) has been deveioped by
using surlace meteorological data and pollutant data (previous—day [0a] and [NO|} from [ May 10 31 August in
1997 The forecasl perfomance oi the TFM was cvaluated by statistical comparison with 05 concentration

observed during Seplember: it is shown that correlation coelficient (R). rool mean squarcd error (RMSE)
normalized mean sguared crror (NMSE) and mean relafive error (MRE) were 0.73, 15 64, 0.006 and 0.101.
respectively. The TFM appeared Lo have some dif ficulty forecasting very high O+ concentrarions. Ta compare wilh

this meodel, multiple regression model (MRM) was developed for the same period. According 1o stalistical
comparison between the TEM and MRM. two modcls had similar predictive capability but TEM based on Os
conecentralion higher than 60 ppb provided move accurate {orecast than MEM. It was concluded thatl statistical

model based on TFM can be useful for improving the accuracy of local Os forecast.
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Fig. 1. Map of forecast area and air quality monitoring
sites in Seoul. Forecast area and monitoring sites
are marked as AREA 1~4 and A~T, A: City Hall,
B: Hanam, C: Bulgkwang, D: Namgajwa, E: Mapo,
F: Kuyui, G: Sungsoo, H: Myunmodg, I: Shinseol,
J: Kilm, K: Ssangmun, L: Hwagok, M: Kuro, N:
Oryu, O: Munrae, P: Shinlim, Q: Taechi, R: Banpo,
5: Chamsil, T: Bangi.
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Table 1. Monthly distribution of numhber of days in which O; monitors in Seoul observed [03] in excess of 60 ppb (one

hour average) for the period 1995~ 1997.

Month
1 2 3 4 3 i} 7 8 9 10 11 12 Tatal
Arca
T - - - 16 29 H 34 35 20 4 4 - 186
11 - 5 26 34 41 63 42 51 38 16 < - 340
11 4 1 6 16 21 +7 24 33 23 7 1 — 183
v - 5 3 34 43 35 43 4 35 10 - — 272
Total 4 11 35 120 |34 209 145 163 116 37 9 - G983
Meun I
2 3 -
(Tota]hYemsXélAmq) 09 20 10 112 174 121 13.0 97 31 0.8 319
A2 RATAA A 157 A 65
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Fig. 2. Outline of Transfer function model (TFW).
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Table 4. Principal component selected by principal com- 2] YdFAA 7 ALk o
ponent analysis (PCA} (a) and component |oad-
ings based on correlation matrix inpuf (b).
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Table 5. Autocorrelation check of residual {Area ).
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Tabie 6. Transfer function model (TFM) for Seoul.
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Seoul (a) and plotting of error (predicted value-observed value) (b).
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Fig. 6. Time seties of predicted ozone concentration using multiple regression model {MRM) and observed azone con-
centration at area | in Seoul (a) and plotting of error (predicted value- observed vaiue) {b).
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Table 8. Evaluation of TFM and MRM for Seoul Model (Area).

Test pertod (122 days) [0] =60 ppb Verilicalion peiiod {30 days)
Model (Area)
R RMSE NMSE RME RMSE R RMSE NMSE RME
TIM I 0.82 1425 0.0041 0.0020 15,74 072 13.14 0.0052 00643
11 0.72 2115 00041 00236 2231 069 1433 0.0053 ol1012
I 0.74 1571 00046 0019s lo 16 0.73 1583 0.0060 00867
v 073 1873 00045 0.0165 1590 082 17405 0.0072 0.1523
Mean 075 17 46 00043 00172 18.27 0.73 15 64 00060 a1001
MRM I 0.77 1590 0.0046 001350 18.21 077 15.24 00056 {.1022
g 0.47 22.62 0.0044 0.0250 23.88 087 16.21 0.0049 01259
I 072 16.29 0.0048 00140 17 36 0.71 14.34 000358 00538
1Y 069 1979 0.0048 00180 21.09 0.82 14.38 0.0064 0.125-
Mean 071 18 65 00047 00180 20.14 0.79 15.04 00057 0.1018
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