Jour. Korean Earth Science Society, v. 28, no. 1, p. 123-135, February 2007

SOt X0l AN Cf7| 2ol 0F: fiMR X 2=

sty - Has?

Z
Sy ddta A FHAE S}, 363-791 FE HAL ZE gy 47
%} . 27|t T AE, 363-891 28 AYz JUH ZdE) 304

Large-Scale Transport of Air Pollutants in the East Asian Region:
Satellite and Ground Observations
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Abstract: Five episodes of the large-scale transport of air pollutants in East Asia and its inflow into the Korean Peninsula
have been analyzed through satellite and ground observations. These episodes include regionally polluted continental air
mass, which is created by the pollutants produced in the cities and the industrial regions in China, to land on or pass
through the Korean Peninsula by way of the Yellow Sea. The analysis of the NOAA satellite observation data made it
possible to create images by combining 3 channels of visible and infrared ray ranges and also to identify the distribution
and the transport of the air pollution mass over the Yellow Sea. The ground observation data of the air pollutants
gathered in Chongwon were found highly valuable in verifying the information in comparison with ones from the satellite.
Especially, regarding the episodes of large-scale transport of the air pollutants, the difference of concentration between
PM, and PM,s was found small with the increase of PMs value. The concentration of PMy, in the episode of yellow
sand, however, was found much higher than that of PM.s. In the episode of 27 January 2006, the inflow of the
regionally polluted continental air mass into the central and southwestern region of the Korean Peninsula was observed
sequentially in the various ground observatories as well as by the satellite. The north-northwest airflow dissipated the
clouds over from Mt. Halla in Jeju Island up to far downwind, reduced air pollution, and created von Karman vortex.
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2005) showing a large-scale transport of air pollutants
(LSTAP) from the Yellow Sea via south Korea to East Sea.
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Fig. 2. Variations of PM,g, PM,s, visibility, NO,, and Os; observed at Chongwon during 5~7 July 2005.
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Fig. 3. (a) Model simulation of CO concentrations at 930 hPa (700 m), (b) zonal average (Latitude: 28~48N, Longitude:
113~13SE) of CO concentrations conducted using by GEOS-CHEM global three-dimensional model of tropospheric chemistry,
(c) a 850 hPa meteorological map by Korea Meteorological Administration and (d) trajectories arriving at Tae-ahn Peninsula

(TAP) on 6 July 2005.



Fig. 4. Satellite image of NOAA 18 (1331 LST, 28 August
2005) showing a large-scale transport of air pollutants
(LSTAP) over the Yellow Sea and the Korean Peninsula.
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Fig. 5. Variations of PMis, PMy;, visibility, NO; and CO observed at Chongwon during 26~31 August 2005.
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2005.
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Fig. 7. Satellite image of NOAA 18 (1356 LST, 24 Octo-
ber 2005) showing a large-scale transport of air pollutants
(LSTAP) over the Yellow Sea crossing the Korean Penin-
sula.
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2005.
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Fig. 10. Satellite image of NOAA 18 (1424 LST, 10
November 2005) showing a large-scale transport of air pol-
lutants (LSTAP) over the Yellow Sea, Korea and East Sea.
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Table 2. Dust concentrations (pg m ) in PMy measured in
Chongwon, Choongnam, Chonbook, Chonnam, Jeju and
Seogueepo during 27~28 January 2006

THour Chong- Choong- Chon-  Chon- Teju Seoguee

won nam  book  nam po

1 70 92 87 80 91 124
2 69 86 92 71 91 112
3 67 84 93 74 90 111
4 71 79 89 79 90 109
5 73 74 95 77 78 114
6 74 67 95 73 87 122
7 74 59 94 78 83 112
8 74 56 102 87 86 114
9 75 65 110 107 99 167
10 78 84 112 125 116 107
11 78 94 116 148 124 86
12 75 97 111 154 132 84
13 74 98 110 137 139 81
14 73 9 100 141 146 101
15 75 108 119 154 166 92
16 61 111 131 151 165 101
17 68 113 131 144 227 93
18 54 12 136 134 184 114
19 78 11 138 122 200 127
20 103 113 145 116 199 137

21 110 118 135 114 165 124
110 131 115 110 109
126 113 87 101
123 108 93 93
84 78 114 105 85 80
80 88 131 102 64 58
78 89 108 96 61 35
70 85 112 92 55 35
112 90 58 23
91 84 124 90 57 17
93 81 122 85 55 15
85 89 118 87 49 17
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Fig. 13. Satellite image of NOAA 18 (1435 LST, 27 Janu-
ary 2006) showing large-scale transport of air pollutants
(LSTAP) over the Yellow Sea moving to SW Korea and
crossing to Jeju Island (Hanra Mts) producing von Karman
vortices.
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Fig. 14. (a) Model simulation of CO concentrations at 930 hPa (700 m), (d) zonal average (Latitude: 28~48N, Longitude:
113~135E) of CO concentrations conducted using by GEOS-CHEM global three-dimensional model of tropospheric chemistry,

(c) a surface meteorological map and (d) 850 hPa map by Korea Meteorological Administration on 27 January 2006.
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Fig. 15. An upper-air sounding chart at Jeju (27 January 2006).
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