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Abstract

The high—ozone episode in the Greater Seoul Area for the period of July 27 to August 1, 1997 was modeled by
the CIT (California Institute of Technology) three-dimensional photochemical model. Emission data were
prepared by scaling the NIER (1994) data through an optimization method using VOC measurements in August
1997 and EKMA (Empirical Kinetic Modeling Approach). Two sets of meteorological data were prepared by the
diagnostic routine, a part of the CIT model: one only utilized cbservations from the surface weather stations and
the other also utilized observations from the automatic weather stations that were more densely distributed than
those from the surface weather stations. The results showed that utilizing observations from the automatic weather
stations could represent fine variations in the wind field such as those caused by topography. A better wind field
gave better peak ozones and a more reasonable spatial distribution of ozene concentrations. Nevertheless, there
were still many differences between predictions and observations particularly for primary pollutants such as NOx
and CO. This was probably due to the inaccuracy of emission data that could not resolve both temporal and spatial
variations.

Key words : Bulerian air quality model, diagnostic wind field, peak ozone prediction, perfermance evaluation,
spatial distribution
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Fig. 1. Modeling domain and distribution of monitoring
stations. Crosses denote surface weather sta-
tions and open rectangles denote automatic wea-
ther stations. Solid circles denote air quality mo-
nitoring stations. Filled contours represent topo-
graphy above the sea level starting from 50 m at
intervals of 100 m.
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Fig. 2. Variations of ozone concentrations from the mo-
nitoring stations in the Greater Seoul Area from
July 22 to August 2 including the modeling peri-
od. Crosshair denotes the measurement at indi-
vidual stations. Horizontally dashed line denotes
the 1-hour ozone standard of 100 ppb.
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Fig. 3. Synoptic weather chart for the surface level at 12
UTC, July 23; 00 UTC, July 27; and 00 UTC, July
30, 1997.
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Table 1. Optimum radius of influence.
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Utilization of Arca (A) Number of Density Separation Optimum radius of
meteorological data® stations (N) (p=N/A. km™) (d=p""" km) influence (km)
SFC Only 3,600 km? 3 8.33x10™ 346 354
AWS+4SFC 3,600 km? 43 1.19x 1072 92 14.6

* SFC=data from surface weather station, AWS = data from automatic weather station.
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Fig. 4. Distributions of NOx and VYOC emissions. The
size of shaded rectangles is proportional to the
emission amount. The largest emission is 39 g/s
for NOx and 13 g/s for VOC.
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Fig. 6. Comparison of wind fields obtained by diagnostic analysis of wind data from surface weather stations (SFC
only) and from both surface and automatic weather stations (AWS+SFC) for July 28, 1997.
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Table 2. Statistical performance measures for ozone
concentration prediction of the model (%).

Unpaired peak Mean normalized Mean normalized

D accuracy bias* gross error®
ate
SFC AWSH4 SFC AWS+ SFC AWSH
only SFC only SFC only SFC
July 27 6.6 44 929 159 14.3 199

July 28 224 168 100 27 19.1 18.7
July 29 282 235 19.1 174 232 235
July 30 -57 =219 —46 -—124 21.6 273
July3l . 9 -28 17.2 10.3 221 257
Aug. 1 16 -107 -37 —163 148 237

Total 25.5 14.1 9.0 33 21.6 26.1

* for pairs whose observed concentration is above 60 ppb.
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