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Impact of the Smoke Aerosol from Russian Forest Fires on the
Atmospheric Environment over Korea during May 2003
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Abstract

Extensive forest fires occurred across the border in Russia, particularly east of Lake Baikal between the Amur and
Lena rivers in May 2003. These forest fires released large amounts of particulates and gases into the atmosphere,
resulting in adverse effects on regional air quality and the global radiation budget. Smoke pollution from the Russian
fires near Lake Baikal was sometimes transported to Korea through Mongolia and eastern China. In this study ground
based radiation (visible and UV -B) data measured during May 2003 at Seoul and Kwangju were analyzed to estimate
smoke aerosol impacts on solar radiation. Surface criteria air pollutants (PM,,;, CO, O;) data were also obtained from
National Institute of Environmental Research (NIER) during smoke aerosol event period (19 May ~24 May 2003).
Large Aerosol Optical Depth (AOD) 1.0~ 3.0 was observed during this period due to the influence of the long range
transport of smoke aerosol plume from the Russian fires, resulting in short—-wavelength direct aerosol radiative
forcing of —90~ —200 W/m?. These smoke aerosol plume caused decrease in surface UV -B radiation up to 80% and
increase in PM,, concentration up to 200 ug/m® exceeding the 24 hour ambient air quality standard.
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Fig. 3. HYSPLIT-4 backward trajectory result for 20 May and 23 May 2003.
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Table 1. Maximum, mean and standard deviation of daily
UV-B irradiance (mW/m?) during smoke aerosol
period (19 May ~ 24 May 2003).

Max Mean STD Peak (day)
Seoul 177.6 126.7 321 447.7(5/18)
Cho eral. (2001)  230.3 154.2 334
Kwangju 399.0 235.7 119.7  889.3(5/19)
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Table 2. Daily maximum UV-B irradiance(mW/m?) and
relative differences during smoke aerosol period.

Clear day for Seoul was 28 May and for Kwangju
was 11 May 2003.

Seoul Kwangju
Date
UV-B RD (%) UV-B RD (%)
5/18 447.7 22.6 548.2 424
5/19 331 42.8 889.3 6.6
5/20 265.95 4.0 723.2 240
521 3434 40.6 602.3 36.7
5/22 298.9 483 5209 453
523 228.5 60.5 465.5 51.1
524 216.7 62.5 167.8 82.4
Clear Day 578.6 951.9
1.4 T T T T T T
® Seoul, y=—0.10X+037,R=-06
124 O Kwangju, y=—0.37X+0.88, R= —0.78 )

UV-B (W/m?)/u

Fig. 9. Relationship between surface UV-B and Tg5q
during cloud free conditions at Seoul and Kwangju
during May 2003.
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Fig. 10. Hourly PM,,(up) and CO (down) concentration at
Seoul and Kwangju.
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Table 3. Daily mean and maximum concentration of criteria pollutants during smoke aerosol period.

5 PM,, (ug/m*) O, (ppb) CO (ppb) AOD

ae Mean Max Mean Max Mean Max Mean Max
Seoul
5/18 82.08 151.00 28.46 61.00 488 800 - -
5/19 122.04 189.00 14.96 49.00 838 1300 1.30 1.60
520 114.46 159.00 8.25 28.00 763 1100 1.90 2.73
521 147.00 188.00 17.79 45.00 929 1400 1.16 1.40
522 218.44 242.00 21.58 77.00 963 2100 1.54 2.05
5123 208.22 258.00 21.78 84.00 1500 2100 1.40 1.91

Kwangju

5/18 64.71 105.00 24.38 36.00 392 900 - -
5/19 66.71 100.00 26.33 45.00 642 1100 0.42 0.51
5/20 74.96 101.00 26.29 41.00 579 900 1.01 1.51
521 89.14 125.00 25.50 45.00 536 1200 0.97 1.39
522 112.96 138.00 23.96 55.00 663 1300 1.11 1.42
5/23 103.46 129.00 27.71 58.00 592 1300 1.01 1.19
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