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Abstract

Recent evidence has demonstrated that the pollutant recirculation can play an important role in leading to high
ozone (O3) concentrations. In this study, the MM5-CAMx air quality modeling system was applied to simulate the
pollutant recirculation and identify the transport of pollution during the high O, event (the maximum O; of 195
ppb) observed in the Greater Seoul Area (GSA) on 1~4 June in 2004. The results showed a weak northeasterly
synoptic wind during the night and early morning moved the air parcels containing the locally emitted urban pollu-
tion to the coast, which contributed to enhance O; formation in the southwest part of the GSA. As the sea breeze
developed and started to penetrate inland in the late afternoon, the rapid build-up of O; concentration was found in
the southwest coastal area due to the recirculation of the polluted air loaded with high level O;. The simulated
backward trajectories and observations at coastal sites confirmed the recirculation of pollutant with the late sea
breeze is the dominant factor affecting the occurrence of high O; concentrations in the southwestern GSA.
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Fig. 1. Three nested domains in MM5 (black rectangles), one domain in CAMx (gray rectangle) and map of the Greater
Seoul Area (GSA) showing the location of observation sites and topographical features. GC, SL, OJ, BO, GJ,
UM, SP, and GS indicate Gochon, Silim, Ojeon, Bono, Gojan, Uman, Sinpung, and Gwonseon, respectively.
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Table 1. Ozone statistics during ozone episode (June 1~ 4, 2004).

Percentage of sites exceeding

Date Averaged daily max. Daily max. standard levels®
(m/d) 05 concentration (ppb) O; concentration® (ppb)
> 100 ppb >120ppb
6/1 85.3+20.1 131 (Sillim, Seoul) 19.5 52
6/2 93.3+21.0 138 (Pyeogteak, Gyeonggi) 36.8 13.2
6/3 109.9+32.2 195 (Ansan, Gyeonggi) 57.5 35.0
6/4 104.6+29.5 173 (Gimpo, Gyeonggi) 51.3 28.8

%The name of monitoring sites where the highest O, level was observed in GSA area is in parenthesis.

®The number of available sites are varying from 76 to 80.
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Table 2. The grid settings and physical options used in
the MM5 and CAMx.

Option
Model Item
DMI DM2 DM3
Grid size (km) 27 9 3
PBL scheme MRF MRF MRF
MMS5  Cumulus scheme Grell - -
Radiation scheme ~ RRTM RRTM RRTM
Moisture scheme  mix phase mix phase mix phase
DM1
Grid size (km) 3
Horizontal advection PPM
CAMx Vertical advection - Implicit .
. CB4 with updated isoprene
Gas-phase chemistry .
chemistry

Gas-phase chem. solver CMC fast solver
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Fig. 4. Horizontal distributions of the averaged daily maximum 1-h O; concentrations during (a) 2004 and (b~e) 1~4
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Table 3. Model performance statistics calculated for tem-
perature and wind.

Wind (Wind speed>0.5m s™")

Variables  Temperature  ind  U-component V-component
speed of wind of wind

Mean obs.  22.41 2.10 1.05 —-0.32

Mean sim.  21.45 2.01 0.78 —0.47

Mean bias —-0.96 -0.09 —-0.27 —-0.15

R 0.96 0.41 0.70 0.15
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Fig. 10. Simulated 20-h backward trajectories (1-h interval) from MM5-HYSPLIT4 arriving at the coastal area (large dots)
at (a) 1500 LST, (b) 1800 LST on 3 June, 2004. The small dots and numbers along the trajectories indicate hour-

ly locations and hours (LST), respectively.
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