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Characteristics of Air Quality over Korean Urban Area
due to the Long-range Transport Haze Events
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Abstract

Haze phenomena were analyzed to assess the impact of long range transport process on the air quality of Seoul
and Busan. We statistically classified haze days observed in both Seoul and Busan into two types of haze cases:
stagnant case and long-range transport case, and analyzed the air pollutant levels comparatively for each of the two
cases for the period of 2000~ 2007. The results showed that the long-range transport haze case occurs less fre-
quently with the occurrence frequency of 35.5% than stagnant case with the occurrence frequency of 64.5%. During
the observed al haze days, al pollutants have high concentration in comparison with those under other meteorolo-
gical conditions(Rain, Mist, Dust, Clear, Rain+Mist) except for only PM,, of Dust case where its level shows
highest among total 6 categorized conditions. The long range transport haze case shows similar levels of PM;, and
NO,, but higher SO, and lower O; compared with stagnant haze cases, suggesting the importance of sulfur chemistry
for long range transport haze case and local photochemistry for stagnant haze case. In addition, by employing the
NOAA/HY SPLIT-4 backward trajectory model, we subdivided the long range transport haze cases into two different
sources: urban anthropogenic high emission areas of central China, and natural emission sources over north China
and/or Mongolia. The former long range transport haze case shows higher occurrence (with Seoul 70% and Busan
85%) than the latter haze case(with Seoul 30% and Busan < 10%). Thisis also implying that the long haze pheno-
mena occurred over Korea have been influenced by not only the anthropogenic emissions but also the natural dust
emissions. These both emission sources can be good contributors in calculating the source-receptor relationship
over Korean atmospheric environment.
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Table 1. Statistical summary of haze occurrences according to two different types of haze: stagnant case and long-
range transport case, for the period of 2000~ 2007. The values in parentheses are standard deviations.

Pattern Number (days) Frequency (%) Region PM 30 (ug/m®) SO, (ppb) NO, (ppb) O;(ppb)
Stagnant high 20 645 Seoul 110.6(+47.5) 6.7(£26) 465(x13.1) 21.7(*115)
pressure case ) Busan 94.8(£26.5) 9.8(£5.0) 34.3(£8.3) 27.4(+85)
Long range 2 355 Seoul 102.0(+45.5) 9.9(+3.3) 49.8(£9.8) 14.2(+13.1)
transport case ' Busan 839(£25.7) 10.0(*x42) 346(x7.2 25.8(+9.2)
Unclassified @ -

Total 69 100
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Fig. 1. Various meteorological parameters according to the two different haze generation mechanism: stagnant and long-

range transport cases. (a) 500 hPa Vorticity, (b) 500 hpa vorticity advection, (c) 850 hPa Vorticity, (d) 850 vorticity
advection, (e) Temperature lapse rate for Surface-850 hpa, and (f) Temperature difference for Surface-850 hpa.
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cal conditions for the period from 2000 to 2007, in Seoul and Busan, respectively.
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meteorological conditions for the period from 2000 to 2007.
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