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Abstract

Extensive forest fire activities occurred across the border in Russta, 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 transported to Korea through Mongolia and eastern China. On 20 May
2003, a nomber of large fires were burning in eastern Russian, producing a thick, widespread pall of smoke over
much of Northeast Asia.

In this study, separation technique was used for aerosol retrieval application with imagery from MODIS aboard
TERRA satellites. MODIS true-color image shows the location of fires and the grayish color of the smoke plumes
over Northeast Asia. Aerosol optical thckness (AOT) retrieved from the MODIS data were compared with fire hot
spots, ground-based radiation data and TOMS—based aerosol index data. Large AOT, 2.0~5.0 was observed on
20 May 2003 over Korea due to the influence of the long range transport of smoke aerosol plume from the Russian
fires, while surface observed fine mode of aerosol size distribution increased.
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Fig. 1. Fire positions from MODIS fire product (MOD14; 1+1 km? resolution) during 1~23 May 2003. Study area and
location of four AERONET Sites at Tomsk, Dalanzadgad, Beijing.
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Fig. 2. TOMS aerosol index map during 6~ 11 May 2003.
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Fig. 3. HYSPLIT-4 backward trajectory result for 20 May.
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Table 1. Comparison of aerosol optical thickness values
between MODIS and AERONET on 20 May 2003

MODIS AERONET
A (nm) T o A (nm) 1 o

465 3.74 1.23 440 3.82 1.25
Anmyun 555 2.93 500 3.47
660 2.45 670 2.35

465 1.82 1.33 440 2.00 1.55
Beijing 555  1.44 500 NA
660 1.15 670 1.18
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Fig. 8. Comparison between MODIS retrieved AOT and
AERONET sunphotometer measured AOT at
550 nm at Anmyun (top) and Beijing (bottom) dur-
ing May 2003.
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Table 2. Aerosol size distribution parameters for four
each AERONET sites during May 2003.

Size distribution

parameter Fine Coarse

Vol. Conc. (um*um?) 0.11+0.09 0.13+0.10
Eff. Rad. (um) 0.16+0.02 2.00+0.44

A
myun MMR (1m) 0.18+£0.02 2.90+0.75
STD 0.51£0.07 0.85+0.09
Vol. Conc. (um*um?)  0.20+0.11 0.234£0.12
Beifin Eff. Rad. (um) 0.15£0.03 2.07+0.34
yng MMR (pm) 0.1740.09 2944051
STD 0.52£0.06 0.84+0.06
Vol. Cone. (um*um?) 0.04+0.02 0.06+0.07
Dalanadeade Ef: Rad: () 0.13£0.02 1.97£0.31
4085 MMR (um) 0.154£0.02 2.66£0.46
STD 044£0.06 0.78+0.14
Vol. Conc. (Wm¥/um?)  0.04£0.03 0.06+0.04
Eff. Rad. (m) 0.14+0.01 2.73+0.67

Tomsk
MMR (jtm) 0.15+0.01 3.89+0.92
STD 0.42+0.06 0.51+0.07
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Fig. 11. Aerosol size distribution retrieved from AERONET sunphotometer measured spectral AOD.

Table 3. Spectral single scattering albedo from daily
AERONET measurement values during May 2003.

Wavelength

441 673 873 1022
(nm) .
Anmyun 0.93+£0.04 09240.64 090+0.09 0.88+0.11
Beijing 0934027 0.9240.03 0.91+£0.03 0.91+£0.03
Dalanzadgade 0.93+0.02 0.92£0.02 091%£0.03 0.91£0.03
Tomsk 0.85+0.06 0.80+0.76 0.76+0.09 0.74%0.10
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