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Precipitation and Cloud Cover on High Ozone Days
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Abstract

Effects of precipitation and cloud cover an high ozone days are examined by investigating the precipitation and

average cloud cover before the ozone peak time within a day. High ozone days above 100 ppb in the Greater Seoul

Area (GSA) for the ozone scason from May Lo September are chosen [or the analyses in terms of the sinface

meteorological data during 1990~1997. The result shows that the effect of precipitation on the rise of ozone

concentration is definitely negative so that ozone concentration could not rise above 100 ppb immediately after

precipitation. But, the effect of cloud cover 15 associated with the variations of other meteorological parameters.

The number of high ozone days with “zero” cloud cover 1s rather less than that with cloud cover of 1 to 4 since

temperature is usvally lowet in “zero” cloud cover days. Furthermore, ozone concentration can rise above 100 ppb

cven with full cloud cover when the wind is weak and the temperature is high.

Key words : high ozone days, precipitation, cloud cover, ozone conducive conditions, data validation
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Fig. 1. Distribution ot surface meteorological stations
and air guality monitoring stations in the Greater
Seoul Area, represented by [M's and solid rectan-
gles, respectively. Kwanghwamun station (K} is
near the Seoul metegrological station, Sungui sta-
fion (S} is near the Inchon meteorological station,
and Paldal (F) and Kwonsun (Ks) stations are near
the Suwon meteorological station.
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Tahle 1. Precipilation in the Greater Seoul Area between 1990 and 1997 before 1-h average ozone daily maximum rose
abgve 100 ppb.

Preciplation (mm} {hout o duiation) Dauly maximom ozone
- <! -

(ppbi (Station, hout)

Exceadance Day

tyymmdd) Scoul Tnchon Suwon
900809 20.7(05~06) 106 (Myonmok, 16)
000810 6 6 (04~ 19 6.7(06~07) 45 0(01 ~08) 124 (Myonmok. 15)
910601 0 1009) 33008~ L0) 107 (Kuni. 15)
910623 5.1(15) 106 (Mae 13)
109 (Hanram, 16}
920004 0.4(02) 130 (Kwanghwamun, [
93061 4 15801~y 130000~03) 1.5(03) 108 (Songsu 13)
930728 21N 0100 108 (Cholsan, 15) B
930812 1.0016) 102 (Uyongbu, 17)
930819 4§ (04 ~03) T 050406 LS (Smsol L)
106 (Kwm, 16)
940820« §2(01~03) 54 2001 ~04} 113 (Songnam. 05)"
960720 15.0 (08~ 14) 3600~ 10) 307~ 1) 104(Pyolyang, 159
90727+ 16 L(11~20) 65(13 15~161  37(04.06,15~10) 10% (Pyolyang, 21 )b
970725 0.2(03) 35.2101~02) 10t (Ko, 12) T
01(13) 102 (Ssangmun, 12)

106 (Songsu. [3)
112 (Taechy 10)
1201 Anyang 1aG)
102 (IMogye, 17)

“ See Table 2 lor other meteorological condrtions on these days
! Prgbably anomalies Sce Fig 2
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Table 2. Meteorological conditions at three stations in the Greater Seoul Area where there was precipitation before
ozone daily maximum rose above 1900 pph.

Exceedance Meteotological Average Dhaily maximum Morning Morming
Day station cloud tempeiature wind wind
(yymmdd) cover (°C) speed (m/sy duectiont
(a) Preciputation at all three stations before daily maximum ozone rose 100 ppb

900810 Seoul 9 1 06 NE
Inchon 7 204 0.9 SSE
Suwon 8 309 0.6 ENE

930618 Seoul 3 276 14 NNE
Tnchan 5 249 in NwW
Suwon 7 277 1.3 5

9607200 Seoul 0 256 14 ENE
Inchon 9 256 Y] SSW
Suwon 10 282 15 SE

960727 Seoul 10 263 16 SS8W
Inchen 10 294 47 S5W
Suwon 9 308 08 ESE

(b} Pracipitation at one or 1o stations a few hours before daly manimum azone rose 100 ppb

910623 Seoul 4 208 1.8 ENE
Inchon 2 266 23 NNW
Suwon 1 293 0.8 SE

040829+ Senul 10 26 4 15 S55W
Tnchon 10 272 3.1 SSE
Suwon 10 28.1 1.5 S5E

Q70725 Seoul 5 328 035 NE
Tnchon 3] 320 04 SSW
Suwon 4 323 10 ESE

“ Probably false cxceedances by unomalics See Fig 2,
" From esultant wingd velocities between 7 and 10 am
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Fig. 2. Three-day diurnal variations of ozone at stations where daily maximum ozone rose above 100 ppb on the sec-
and day in spite of precipitation in the Greater Seoul Area. Crosshairs in the background indicate measure-

ments from the other stations in GSA.
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Fig. 3. Distributions of daify maximum ozone above 100
ppb and number of days exceeding 100 ppb as a
function of average cloud cover measured at the
Kwanghwarmun station and the Secul Meteoro-
logical Administration between 1990 and 1997.
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Fig. 4. Boxplets of daily maximum temperature, morning
average wind speed between ¥ and 10 a.m., daily
total radiation, and daily total precipitation in ter-
ms of daily average cloud cover. Each box repre-
sents the 5th, 10th, 25th, 50th (median), 75th, 90th,
95th percentiles of the data.
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Table 3. Daily maximum temperature and marning aver-
age wind speed measured at the Seoul Meteoro-
logical Station on exceedance days of Kwang-
hwamun station with average cloud cover of 1.

Eucecdance day  Peak  Daly maxinmwm — Morung wind

(yvmmidd) hour  temperature (°C) speed (mis)e
920303 17 273 1.1
920601 15 2072 11
925706 5 324 1.z
920917 16 242 0.8
Q20930 17 n32 1.3
Q30830 L5 208 10
930005 17 289 09
930921 18 280 1.1

' From reauliant wind velocities between 7 and 10 am

Kwanghwamun GSA (920772-820724)

Orone (ppb)

Time {h)

Fig. 5. Three-day diurnal variations of ozone at the
Kwanghwamun station where daily maximum
ozone rose above 100 ppb on lhe second day in
spite of full cloud cover. Crasshairs in the back-
ground indicate measurements from the ather
stations in GSA.
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Table 4. Meteorological conditions at the Seoul Meteorological Station, together with average cloud cover at other two
meteorclogical stations in the Greater Seoul Area, on days when average cloud cover was 8 to full (10} before
daily - maximutn ozone concentralion rose above 100 ppb at the Kwanghwamun station.

Average cloud cover Excecdance day Daily maximum Mean wind Mean wind
Seonl Inchon Suwon (vymmdd) temperature {"C) speed (m/g)+ direction®
8 9 2 920918 203 0.5 NE
8 6 8 970728 341 1.1 NE
9 9 g 920508 259 02 NwW
10 9 8 920723 30.3 25 SW
' From resultant wined velocities between 7 angl 10 am
o2 7|4 #4542 Aeedg, o 7L 30°CE A azt AEE sHeq o] 100 ppbE =43
9} Hw lge] 25~26°Ce ¥ £ 9 % b F 1020300
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