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Diurnal variations of air quality due to the characteristic features of local weather
phenomena over Kunsan, Taegu, and Pohang are analyzed using various synoptic wind
fields and the characteristics of local weather during the period of 1990 to 1992.

The air pollutants analyzed are sulfur dioxide(SO,), nitrogen dioxide(NO,), and oxidants
(O;). The synoptic wind fields estimated at over the 850 hPa geopotential height are di-
vided in terms of four wind directions and two wind speed categories for each season.
The synoptic weather conditions are also classifled into two categories depending on the
total cloud amounts.

The present study shows that the SO, concentration over Kunsan, and Taegu was max-
imum at the two or three hours after sunrise and second primary was three or four
hours after sunset. On the other hand, its concentration over Kunsan was maximum at
1900 LST or 2000 LST. The O; concentration over the three cities shows its maximum in
the afternoon when the solar radiation is strong. The NO, concentration over Kunsan
shows in reverse proportion to the O; concentration over the Kunsan.

Key words : Air quality, synoptic wind fields, local weather phenomena, sulfur dioxide, ni-
trogen dioxide, oxidants, Kunsan, Taegu, Pohang
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Table 1. Frequencies(%) of the various synoptic meteorological conditions at Kunsan, Tae-
gu, and Pohang in spring for the three-year period

Classes Cities Kunsan Taegu Pohang Average
111 (4t55m%) 7.6 4.9 3.8 5.4
112 (dt358&) 4.3 7.1 8.2 6.5
121 (Jb5ems) 7.6 6.0 54 6.3
122 (dkiad) 8.2 9.8 10.3 9.4
211 (H55%) 1.6 0.5 0.5 0.9
212 (H55R) 2.2 3.3 3.3 2.9
221 (HEHE) 0.0 0.0 0.0 0.0
222 (EER) 1.1 1.1 1.1 1.1
311 (Ha55%%) 1.6 2.7 1.6 2.0
312 (H5R) 7.6 6.5 7.6 7.2
321 (Ea7aM) 1.1 3.3 2.2 2.2
322 (FElk) 7.6 5.4 6.5 6.5
411 (P5550%) 7.6 8.2 7.6 7.8
412 (FEFHR) 7.6 7.1 7.6 7.4
421 (FE5ERE) 21.8 23.3 21.8 22.4
422 (FR%) 12.5 10.8 12.5 12.0

Total 100.0 100.0 100.0 100.0
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Table 2. Same as Table 1 except for in summer
Classes Cities Kunsan Taegu Pohang Average
111 (de55%%) 4.9 3.7 3.3 3.9
112 (4t5%HR) 3.3 4.5 4.9 4.2
121 (deiam) 2.0 1.2 1.2 1.5
122 (dLias) 1.6 2.4 2.4 2.2
211 (KE#HW) 4.9 6.5 3.3 4.9
212 (HHR) 4.1 2.4 57 3.9
221 (HE3ERE) 1.6 0.8 0.4 0.9
222 (HaR) 2.4 3.3 3.7 3.1
311 (%) 2.0 3.3 3.7 3.0
312 (EH®) 8.1 6.9 6.5 7.2
321 (@5man) 1.6 2.8 3.3 2.6
322 (FE%) 14.2 13.0 12.6 13.2
411 (PE55%) 6.5 4.9 5.3 5.6
412 (HE5R) 16.0 17.5 17.0 16.8
421 (/B7ERy) 5.7 8.1 8.9 7.8
422 (FHaR) 21.1 18.7 17.8 19.1
Total 100.0 100.0 100.0 100.0
Table 3. Same as Table 1 except for in autumn
Classes Cities Kunsan Taegu Pohang Average
111 (du556%) 8.1 7.1 6.2 7.3
112 (dt55%) 5.5 5.9 7.3 6.2
121 (dtszm) 10.6 11.3 8.8 10.3
122 (dLsas) 6.2 5.5 8.0 6.6
211 (H55%) 3.1 3.7 2.9 3.4
212 (K55%) 3.3 3.3 4.0 3.7
221 (JRIZH) 1.5 1.1 0.4 1.0
222 (RER) 1.5 1.8 2.6 2.0
311 (Fa55M%) 3.1 2.2 1.1 2.3
312 (EHR) 2.2 3.7 4.8 3.7
321 (FE5EAH) 0.4 0.0 0.0 0.1
322 (FER) 44 4.8 4.8 4.5
411 (Pa555%) 10.2 13.2 11.3 11.6
412 (FHFHR) 10.2 7.3 9.2 8.9
421 (7H5855) 15.0 20.5 19.8 18.3
422 (FHE%) 13.5 8.0 8.8 10.1
Total 100.0 100.0 100.0 100.0
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Table 4. Same as Table 1 except for in winter

o R X diy]AY Jdust

Classes Cities Kunsan Taegu Pohang Average
111 (dL55H%) 1.9 1.9 1.4 1.7
112 (L5 1.9 1.9 2.4 2.0
121 (dL5zms) 15.1 21.2 21.7 19.3
122 (Jtad) 14.2 8.0 7.5 9.9
211 (K57%%) 0.5 0.5 0.0 0.3
212 (K5H%) 0.9 0.9 1.4 1.1
221 (RiERE) 0.0 0.0 0.0 0.0
222 (RiE®) 0.9 0.9 0.9 0.9
311 (F5%) 0.0 0.5 0.5 0.3
312 (H#HE®) 0.9 0.5 0.5 0.5
321 (@H5ERE) 2.8 4.7 3.8 3.8
322 (Fzk) 5.2 3.3 4.2 4.6
411 (FEFEHE) 3.3 4.3 1.9 3.1
412 (FH5 ) 5.7 4.7 7.1 5.8
421 (FH5ER) 20.8 35.9 36.3 31.0
422 (FEER) 25.9 10.8 10.4 15.7

Total 100.0 100.0 100.0 100.0
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Fig. 1. Diurnal variation of the 3-year
(1990-1992) averaged mean con-
centration of SO, at Kunsan ( -= ),
Taegu (- ), and Pohang ( —-)
in spring for the case of north-
erly geostrophic wind ; (a) clear
day with weak wind, (b) cloudy
day with weak wind, (c) clear day
with strong wind, and (d) cloudy
day with strong wind.
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of westerly geostrophic wind.
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