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Abstract

Backward trajectories were calculated from five urban areas in Korea in 1999 in order to assess the etfects of
long—range transport on the air quality variations on an annual basis. The five areas selected were Seoul, Mokpo,
Cheju. Pohang, and Kangnung, which are evenly distributed along the shoreline in Korea. Meteorological fields
used in the work were prepared by the Korea Meteorological Administration using the RDAPS (Regional Data
Assimilation and Prediction System) with grid spacing of 40 km and [2-h intervals (0000 and 1200 UTC). Upwind
regions around the Korean Peninsula were divided into five sectors including the region to the northeast (I),
northern China (I1), southern China (111, the northwestern Pacific (1V), and Japan (V). The influence of air flow
from these sectors on the variations of carbon monoxide concentrations in the selected areas was investigated. The
results showed that the influences of Sectors 11 and 111 were persistent although some influences of adjacent sectors
were observed according to the location of the areas. In general, the concentration of carbon monoxide tended to go
up under the influence of Sectors I and HI but tended to go down under the influence of Sector I. However, the
influences of other sectors were rather mixed. The importance of the fong ~range transport was examined when the
whole country was uniformly influenced by Sectors Il and 11l with strong synoptic winds. The effects of long-
range transport were large in Mokpo and Cheju, close to Sectors 1I and 111, where the local emissions were
considered small. The effects of local emissions were significant in Pohang and Seoul; such effect was more
distinct in Pohang located farther from Sectors Il and 111.
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Fig. 1. Location of target areas in Korea and sector divi-
sion of the upwind regions for the backward tra-
jectory analysis. The target areas where the back-
ward trajectories were started are, from the north-
west, Seoul, Mokpo, Cheju, Pohang and Kang-
nung, counterclockwise.
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Table 1. Annual mean differences of CO concentrations
(ppm) from the seasonal averages on rainy days
in comparison with those on non-rainy days.

Classification Seoul  Mokpo Cheju  Pohang Kangnung
Rainy days® -0078 —-0019 ~-0017 +0077 -0.031
atny day (0281 (0.561) (0.292) (0.422)  (0.080)
Non-rainy 40014 +0004 +0.005 -0016 +0.006
days (0.346) (0428) (0.379) (0458) (0.131)

*Daily precipitation is 3 mm or higher.
" Numbers in the parenthieses indicate the standard deviation.
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Fig. 2. Distribution of trajectories arriving in Seoul in
1999. Size of rectangles is proportional to the
frequency of trajectories passing the grid cell that
were traced at intervals of 12 hours. The largest
rectangle denotes 85 passages.
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Table 2. Seasonal average CO concentrations (ppm) by

area.

Area Spring Summer  Fall  Winter Annual
Seoul 1.04 0.71 1.14 1.44 1.10
Mokpo 1.12 0.68 048 1.00 0.82
Cheju 0.78 0.52 0.63 0.68 0.66
Pohang 1.17 0.72 0.79 1.04 0.94
Kangnung 0.26 0.15 0.31 047 0.32
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Table 3. Mean differences of CO concentrations (ppm) of
the upper and lower 20% from the seasonal ave-
rages by area and season.?

Area Spring Summer Fall Winter
Seoul 0.508/ 0.213/ 0.609/ 0.661/
cou ~0.339 ~0.187 0442 —0.524
Mok 0.760/ 0312 0.297 0.980/

OKpO ~0.652 ~0.370 -0270 -0.688
Chei 0.397/ 0521/ 0.747/ 0558/
-neju ~0.376 0315 ~0.367 -0 404
Pohine 0.745/ 0.632/ 0477 0.752/
ohang ~0.790 0437 ~0.356 ~0.574
Kanenune 0.143/ 0.057/ 0.288/ 0.241/
angmung g 105 —0.042  —0.142 ~0.158
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Fig. 7. Variations in areawide daily-average concentra-
tions of carbon monoxide with wind speed by re-
gions when the maximum difference in trajecto-
ries arriving in the target areas was 10 degrees or
less. The concentration of carbon monoxide is ex-
pressed by the difference from the seasonal ave-
rage. The slope in the parentheses is for the best
~fitted line.
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