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Abstract

Meteorological characteristics of three mgh—ozone episodes in the Greater Seoul Area. selected on the basis of
morning —average wind direction and speed for the 1990~ 1597 peried, were investigated. Three high—ozone
episodes thus selected were seven days of July 3~9, 1992, nine days of July 21~29. 1994, and three days of
August 22~24, 1994, Along with surface meteorological data from the Seoul Weather Station, surface and 350
hPa wind fields over the Northeast Asia around the Korean Peninsula were used for the analysis. [n the July 1992
episode, weslerly winds weie most [requent as a result of the influence ol a high—pressure sysiem in the west
behind the trough. In contrast, in the July 1994 episode, easterly winds were most frequent due Lo the effect of a
typhoon moving north from the south of Japan. Despite dilferent prevailing wind directions in the Lwo episodes, the
peak ozome conceniration of each episode always occurred when a sea—land breeze develaped in association with
weak synoptic forcing, The August 1994 episade. selected as being representative of calm conditions, was another
typical example in which peak ozone concentrat:on rose to 322 ppb under the well-developed sea—land hreeze. All
three high-ozone episodes were terminated by precipilation, and subsequent rises 1 ozone concentrations wers
also suppressed by a series of precipitation alterwards. In particular, two heavy rainfalls were the main reason why
the August 1994 episede, with the highest and second—highest ozone concentrations during the 19901997
periad. lasled for only a few days.

Key words : high—ozone episode, synoptic wind, sea—land breeze. precipitation, Greater Seoul Area
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Table 1. Characteristics of three high—ozone episodes including the previous and next days for the petiod of

1980 and 1997.°

Number ol Mean Wind
Peak 1-h Concentration Stahons Direction

blean Wind

Maximum Moean Precip-
Speed (m/s)

Temperatuie Cloud Cover  tation

Dule {ppb) Station Nume (> [00ppb) Morning Aflernoon  Meming Afternoon "0 (Fracuon)  (mm)

Tuly 1992 Episode

220702 87 Kuto a SSW SW 2.7 51 254 1.00 a3
920703 100 Kuie 0 NNE SW 06 13 22,5 100 184
920704 137 Kuro 4 WEW W 0.8 29 283 0.99 21
920705 190 Kuro 4 WSW il 14 33 31.3 033 -
020706 230 Kwo 7 ENE W 1.2 40 324 0.11 -
20707 133 Kuro 3 SW WSW 2.2 4.5 0.6 0.23 -
920708 131 Mapa 6 SW W 33 37 315 Q.10 -
920709 120 Pungi | ENE WEW 0.9 3.0 30.3 0.74 -
020710 70 Pyulyang 0 NE NE 2.8 1.6 25.9 0.96 585
July 1994 Episade

040720 97 Pungi Q NW HW 1.8 26 3473 0.26 -
940721 119 Pungi 2 NNW NW 1.2 32 355 0.40 -
940722 158 Kwonsun ] E WNW i1 24 35.5 (.40 -
940723 182 Nac 8 E NME 1z 1.3 352 0.16 -
940724 175 Nae 7 E ESE 1.4 o9 g4 0.08 -
940725 157 Nac 4 ESE NE 17 .3 34.8 a0g -
940726 171 Simgok 2 ESE E 1.7 2.1 371 0.28 -
940727 142 Simgok i B 28 z 1.5 36.0 039 4.0
940728 126 Nae 1 E SE 1.6 1.0 359 40 00
940729 (72 Svmgok s ESE SW i 10 356 .64 1%
ad0730 72 Unongbu ¢ ~b W 0.1 16 335 0.81 0.8
Augusr 1994 Epsode

940821 24 Sungok 0 E 23 20 31.6 0.0 -
940822 e Nae ! E B 19 1.9 317 (.24 —
940823 322 Kwanghwamu 13 E NW 12 27 31.6 039 -
940874 243 Rwanghwanm 7 ENE NW 0.9 30 31.3 046 -
240825 40 Sillim 0 E SSE L9 25 26.0 0.9¢ 435
Average m Joly and August E w 1.5 29 294 .63 18,6

« Meteorologiual conditions fiom the Koren Meteorological Adminisiiation i Seoul
» Wind speed less than Q 3 m/s
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Fig. 1. Wind fields at 09:00 LST on July 2, 6, 8, and 10, 1992 at 1000 hPa and 850 hPa. The contours
indicate the geopotential height in meters,
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Fig. 2. Vanations of azone concentration, wind direction and speed during July 2 to 10, 1992 in GSA. The
July 1992 episode lasts from July 3 to 9. Czone concentration shows the upper and lower bounds
along with mean value of concentrations from menitaring stations in GSA. Thick bars for wind direction
and speed on each day represent morning {7 to 10 a.m.) and aftermoon (2 to 5 p.m.) averages.

J KOSAE Vol. 5. No 41999}



446 s34 -7y

Kuro, GSA (9206830-920706)

250 —
200
3
% .
& 180
© 3
g —
g 100
O 3
]
50 —|
il
Gl 10
E L 5
= S
[=] A — 5]
= 05 o
g -
8 a5 L 0
= — 00
June 30 1 2 3 4 ) &
July 1892

Fig. 3. Vanations of ozone concentration at Kuro station along with precipitation and cloud cover measured at
the Seoul Metecraiogical Administration dunng June 30 to July 6, 1892, Crosshairs on the background
for ozane concentration indicate measurements from other stations in GSA.
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Fig. 4. Variations of daily maximum ozone concentration and temperature, and mean oloud cover during July
14 to 30, 1994 in GSA.
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940714, 850 hPa
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Fig. 5. Wind fields at 09:00 LST on July 14, 19, 24, and 29, 1994 on the surface and the level of 850 hPa.
The contours on the surface indicate the pressure distribution (hPa) and those at 850 hPa indicate the

geopotential height (m).
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August 1994 episode lasts from August 22 to 24. Lines and symbols have the same interpretation as
those in Fig. 2.
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Fig. 10. Diurnal variations of mean wind speed and
most frequent wind direction on high- and
low-pzone days in comparison with those
for all days in Seoul, July and August dur-
ing 1990~1997. Here, high—ozone day means
daily maximum ozone exceeds 100 ppb and
low—ozone day means daily maximum ozone
is 60 ppb or lower. The numbers of high-
and low—ozone days are 118 and 153, res-
pectively, in July and August for 8 years.
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Fig. 11. Peak ozone in GSA and precipitation mea-
sured at the Seoul Meteorological Admini-
stration around the three high-ozone episo-
des. Each episode is marked by vertical
lines and honzontal arrows. Shaded bar
indicates precipitation.
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Fig. 12. Distributions of peak ozone concentrations
at air—quality monitoring stations in the three
high-ozone episodes. Westerly and easterly
winds are frequent in July 1982 and July
1994 episodes, respectively. August 1994
episode is charactenzed by calm winds in
the moming. Size of shaded circle 1s linearly
proportional to the peak concentration. Solid
circle indicaties peak concentration above
100 ppb. Circle outside the frame in the
right represents peak concentration at Choun
station in Chunchon.
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