wFA st A 204 A2x 5o
J. KOSAE Vol. 20, No. 2(2004) pp.215~224
Journal of Korean Society for Atmospheric Environment

X o2 3L velt I tiojeHgze =2
—-2002'd D= Al 4 O J|A EA

o3

On the Recent Air Pollution Levels Observed in the
Regional Air Monitoring Network
—High Air Pollution Concentration Episodes and
Their Meteorological Characteristics in 2002

Ul - gels - oM E - AFS - THo - MR
FYBARTY AT
(2003 10€ 31¢ 4=, 200413 29 11 x4 &)

C.-H. Kim*, I.-S. Park, S.-J. Lee, J.-S. Kim, H.-A. Jin and H.-G. Sung

Air Quality Research Department National Institute of Environmental Research

(Received 31 October 2003, accepted 11 February 2004)

Abstract

We report the high concentration episodes for PM,o, SO,, NO,, and O; in many urban areas Korea during 2002.
The high concentration episodes are identified based on the National Ambient Air Quality Standards and the
observations obtained from the Regional Air Monitoring Network composed of approximately 160 air pollution
monitoring stations located in a number of major or big cities in South Korea including Seoul, Pusan, Daegu, and
Incheon cities.

The results show that the twenty cases of high concentration episodes in 2002 consists of both ozone warning
episodes (6 cases) and high PM,, concentration cases (14 cases), and one half of the latter are found to occur in
association with the Yellow Sand (Asian Dust) phenomena. The most outstanding characteristics of the reported
episodes are the excessively high levels of maximum PM,; concentrations during the Yellow Sand period (i.e.,
exceeding 3,000 pg/m’ in April, 2002) and their variable occurrence frequencies across seasons. The high ozone
concentration episode days are mainly resulting from both the high photochemical reactions and poor ventilations.
The high PM,, concentration days during non Yellow Sand periods, however, mostly occurred under the influence
of synoptic meteorological conditions such as stagnant or slowly passing high pressure centers, and consequently
prevailing weak wind speeds over the Korean peninsula. The overall results of our study thus suggest the
importance of both synoptic and local meteorological factors for high concentration levels in the major and/or big
cities in Korea.

Key words : High concentration Episodes, Yellow Sand, Ozone warning days, High PM,, concentrations,
Regional Air Monitoring Network
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Fig. 1. The locations of air pollution monitoring stations in the Regional Air Monitoring Network of South Korea.
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Fig. 2. The annual variations of the occurrence days of
Yellow Sand events and number of ozone warning
days.
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Fig. 3. The annual variations of mean concentrations for
S0,, NO,, O; and PM,,.
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Table 1. The selected high air pollution concentration
episodes occurred in 2002.

Period Air Pollutant Major City of Episode
1 Jan. 12~13 Yellow-Sand -
2 Mar. 1~2 PM, Seoul metropolitan area
3 Mar. 17~19 Yellow-Sand -
4 Mar.21~23 Yellow-Sand -
5 Apr.2 PM,, Seoul metropolitan area
6  Apr.8~10 Yellow-Sand -
7 Apr. 12 Yellow-Sand -
8 Apr.16~17 Yellow-Sand -
9 Jun. 4 PM,, Pusan city
10 Jun. 5~7 04 Seoul metropolitan area
il Jun. 5~7 PM,, Seoul city
12 Jun.29~30 0O, Seoul metropolitan area
13 Jul. 25 0, Seoul metropolitan area
14 Sep. 3 0O, Pusan city
15 Sep. 3 PM,, Seoul metropolitan area
16 Sep. 11 0O, Seoul metropolitan area
17 Oct. 1 O, Pusan city
18 Oct. 4 PM,, Pusan city
19 Nov.11~12 Yellow-Sand -
20 Dec. 3 PMy4 Pusan city
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Table 2. The occurrence days of Yellow Sand events in the major cities for the period of 1992 to 2002.

City 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002

Seoul 8 14 0 13 1 1 13 6 10 27 14
(100%)  (71%) (=) 85%)  (0%) 0%  T1%)  (7%)  (50%)  (33%)  (43%)

Pusan 0 10 1 5 2 1 7 4 9 21 10
(=) 80%) (100%) (60%)  (0%) 0%)  (57%) (0%) (44%) (33%)  (50%)

Daeeu 1 13 | 8 5 1 10 5 8 22 10
g (100%)  (69%) (100%) (75%) (40%)  (0%)  (70%)  (0%)  (50%) (27%)  (50%)

Kwaneia 5 14 1 7 5 1 10 5 12 21 12
&l (100%)  (71%)  (100%) (86%)  (20%)  (0%)  (80%)  (0%)  (50%) (33%)  (33%)

Dasieon 2 16 2 7 1 1 14 5 9 24 13
d (100%)  (69%) (100%) (86%)  (0%) 0%)  (19%)  (0%)  (44%)  (25%)  (38%)

% The value of parenthesis indicates the ratio (percentage) of number of days occurred only in April to the total occurrence days.
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