g7 8A4E A A 18U A 6%
J. KOSAE Vol. 18, No. 6(2002) pp.503~514
Journal of Korean Society for Atmospheric Environment

1980 ACH 2} 1990 RE{Late| AlE w3
Visibility Variations in Korea in the 1980s and 1990s

AgM* - ofAlHD - HXNY - 2UF - HBEY
A grled T AT

Vo] Sto Zhth g 473 St

(2002'd 49 179 A 4, 2002

rE
=
e
=
e
2
53

Y.S. Ghim*, S.H. Lee", J.Y. Kim, K.-C. Moon and Y.P. Kim"
Global Environment Research Center, Korea Institute of Science and Technology

LUDepartment of Environmental Science and Technology, Ewha Womans University

(Received 17 April 2002, accepted 14 October 2002)

Abstract

During the past two decades, primary pollutants in the ambient air have been substantially reduced in Korea by
aggressive government efforts such as the switchover to clean fuels and equipment of automobiles with a three -
way catalytic converter. However, visibility impairment in Seoul and major metropolitan areas has been a stubborn
problem. It is apparent that both directly emitted fine particles mainly from vehicles and secondary fine particles
from photochemical reactions could contribute to this visibility impairment. In addition, Korea is located
downwind of the prevailing westerlies from China and is influenced by the emissions of air pollutants in China. In
order to assess this complicated problem of visibility impairment, the visibility trends for the past 17 years
observed at more than 60 stations throughout the country were analyzed. The results showed that visibilities were
generally the lowest in the winter morning in comparison with those in the summer afternoon as well as the annual
average values. It was believed that primary pollution was principally responsible for visibility impairment in most
areas. The visibility in the summer afternoon was lower in clean coastal areas along with a high level of relative
humidity due to the inflow of moist air accompanied by sea breeze. Although contributions of secondary particles
from photochemical reactions and long-range transport of fine particles to the visibility impairment were probable,
their certain evidences were not found.
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Fig. 1. Distribution of visibility monitoring stations in
Korea during the 1990s. Solid rectangles denote
monitoring stations.
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Fig. 2. Visibility trends nationwide and in Seoul.
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Fig. 6. Distribution of the stations at which the rate of change is the highest and the lowest and at which the visibility
is the highest and the lowest. The rate of change was calculated for 1990-1998, and the visibility was
calculated for 1996-1998. Ten stations are given in each case. Symbols have the same interpretation as those

in Fig. 4.
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Fig. 9. Distinct variations at several stations in com-
parison with the variations of the remaining
others for Groups (M), (G), (S) and (J). See Fig. 7
for grouping.
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Table 1. Average visibility during 1996-1998 and average rate of change during 1990-1998 by groups of stations

shown in Fig. 6.

Average (1996-1998, km)

Average rate of changé
(1990-1998, km/year)

Group S

Winter Summer Winter ummer

Average morning afternoon Average morning afternoon
(M) Metropolitan areas 15.6 15.2 17.5 0.08 0.28 0.04
(G) Greater Seoul area 16.2 15.6 19.1 0.20 0.62 0.21
(W) Western coast 15.7 15.5 17.5 -0.23 -0.16 -0.35
(S) Southwestern coast 19.7 19.6 21.4 -0.06 -0.05 -0.04
(1) Jeju Island 21.2 224 19.7 -0.05 -0.02 -0.01
(E) Eastern coast 174 19.4 15.3 ~0.41 -0.35 -0.37
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