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Abstract

Visibility impairment was known as an indicator of the increased air pollution. In many
previous studies, it is known that both directly emitted fine particles mainly from vehicles and
secondary aerosols from photochemical reactions could contribute to this visibility impairment
in addition to the meteorological condition. Furthermore, the visibility showed different change
patterns according to the geographical condition.

In order to research into the influence of these factors on visibility, this study analyzed the
visibility at 15:00, observed from 1990 to 2001 in Seoul, Ganghwa, Susan, Gwangju, Jeju. As a
result, the visibility was increased in Seoul except the rainfall period, but in Susan, Gwangju,
Jeju, it decreased with the relative humidity (RH). Especially, in Seoul, the number of low
visibility days was larger than other sites and variations of the visibility were sensitive to the
concentration of air pollutants, such as TSP, NO,, Os. The visibility impairment was mainly
observed in meteorological condition of RH<50% and relatively stationary front. Therefore it is
inferred that photochemical smog could lead to the low visibility in Seoul. On the other hands,
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in Ganghwa and Susan, when RH was 60~70%, the low visibility observed under the influence
of the transports of air pollutants from nearby cities as well as humid air mass from coastal
region. And in Jeju, sea fog and humid air mass caused the visibility impairment when the RH
was larger than 80%.

Finally, during the observational period, some cases of low visibility phenomena were
simultaneously observed in the vast region including Seoul, Susan, Ganghwa. It not only
includes the visibility aggravation by Asian Dust, but also could be caused by the movement
and diffusion of flying dust or secondary aerosols. Moreover, the result shows that these

phenomena could be mainly influenced by meteorological factors covering the wide regions.

Key words : Visibility impairment, Primary pollutants, Meteorological condition, Long-term
trends, Vast regional visibility aggravation
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Figure 1. Location of the observatories used in this study

Table 1. Historical changes of the number of observation

Period Observation Hour Visibility(km)
1982~1997* 3,9,15,21 hr continual value
1982~present or 3,6,9,12,15, .
continual value
1997~present* 18,21,24 hr
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Figure 2. Time series of monthly mean visual range(filled circle) and relative humidity(open circle) ((a) Seoul, (b) Ganghwa, (c)

Susan, (d) Gwangju, (e) Jeju)
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Figure 7. Time series of monthly mean value of 15hr visual range(filled circle) and relative humidity(open circle) ((a) Seoul, (b)
Ganghwa, (c) Susan, (d) Gwangju, (e) Jeju) : Rainy days are excluded
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Figure 8. Accumulated annual total frequency of each visibility range using 15hr visibility ((a) Seoul, (b) Ganghwa, (c) Susan, (d)
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Figure 9. Total frequencies of low visibility days for each RH
range using 15hr visibility : Rainy days are excluded

Table 2. Total average of wind speed within 4 ranges of visibility
(m/s)

Period Observation Hour Visibility(km)

<5km 243 2.11 2.58 236 201
5~10km 237 205 235 224 250
10~20km  2.55 2.16 2.15 222 2.76

>20km 244 223 220 231 2.68
Total Avg. 244 2.14 232 228 249
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triangle), Gwangju(open triangle), Jeju(corss) ((a) 15hr visibility, (b) SO,, (c) NO,, (d) TSP, (e) Os, (f) CO) : Rainy
days are excluded
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Table 3. Annual frequencies of vast regional visibility aggravation days.
Frequency of episode 90 91 92 93 94 95 96 97 98 99 00 Total
Spring - - - - 2 - 1 - 5 - 3 11
Summer - - - 1 - 2 1 2 - 1 2 9
Autumn 1 - - 1 2 2 - - 3 1 - 10
Winter 1 - - - 1 2 2 1 1 1 1 10
Total 2 - - 2 5 6 4 3 9 3 6 40
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Figure 12. Correlations of visibility and meteorological factors among Seoul, Ganghwa(filled circle), and Susan(open circle) for
expanded low visibility cases ((a) 15hr Visibility, (b) Temperature, (c) Relative humidity, (d) Wind speed, (e) Wind
direction)
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