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Atmospheric Aerosol Monitoring Over Northeast Asia During 2001
from MODIS and TOMS data
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Abstract : The spatial and temporal variations of aerosol optical depth (AOD) over Northeast Asia
regions have special importance in the aerosol research for estimation of aerosol radiative forcing
parameters and climate change. Aerosol optical and physical properties (AOD and Angstrom parameter)
have been investigated by using Moderate Resolution Imaging Spectroradiometer (MODIS) and Total
Ozone Mapping Spectrometer (TOMS) Aerosol Index (Al) to estimate aerosol characteristics over the
study region during 2001. Additionally, acrosol characteristics over the Korean peninsular during Aerosol
Characteristic Experiment in Asia (ACE-Asia) Intensive Observation Period (IOP) have been investigated
by using satellite observations. The results showed that the daily-observed aerosol data indicate seasonal
variations with relatively higher aerosol loading in the spring and very low during the winter. The typical
Asian dust case showed higher AOD (> 0.7) with lower Angstrom exponent (<0.5) and higher Al (>0.5)
that is mainly due to the composition of coarse particles in the springtime. Mean AOD for 2001 at 4
different places showed 0.65+0.37 at Betjing, 0.31+0.19 at Gosan, 0.54 +0.26 at Seoul, and 0.38 +£0.19
at Kwangju, respectively. An interesting result was found in the present study that polluted aerosol events
with small size dominated-aerosol loading around the Korean peninsular are sometimes observed. The
origin of these polluted aerosols was thought to East China. Aerosol distribution from satellite images and
trajectory results shows the proof of aerosol transport. Therefore, aerosol monitoring using satellite data is
very useful.
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Table 1. Technical Specifications of MODIS and TOMS.

Characteristics MODIS TOMS
Orbit Sun-synchronous  Sun-synchronous
Altitude 705km 73%m
Spatial Resolution  10*10km? 1*1degree

AOD (550nm),
Aerosol Data Angstrom Exponent, Al
etc.
Aerosol Data Format HDF-EOS Text
Period (used here) 2001 2001
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Fig. 1. Time series of MODIS retrieved AOD at 500nm wavelength and Angstrom exponent(c) values at (a)
Beijing, (b) Seoul, (c) Kwangju, (d) Gosan during 2001.
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Fig. 2. Time series of TOMS retrieved Al values at (a) Beijing, (b) Seoul, (¢) Kwangju, (d) Gosan during 2001.
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Table 3. Statistical analysis from daily TOMS Al values.

Table 4. Statistical analysis from daily MODIS AOD values
sorted by the sign of TOMS Al.

-Al MODIS AOD(550nm)

Average Std. Max. Min. Nobs. N (%)

158 009 38
123 010 78
096  0.08 92
069  0.04 76

0.61
0.51
0.34
0.25
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0.24
0.18
0.12

56.72
6047
63.45
69.09

Beijing
Seoul
Gwangju
Gosan

+ Al MODIS AOD(550nm)

Average Std.  Max. Min. Nobs. N (%)

0.80
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0.28
0.30
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142 009 53
.10 012 34

4328
36.53
36.55
30.91
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Seoul

TOMS Al
Average Std. Max. Min. Nobs.
Beijing 018 072 4.1 -1.3 365
Seoul -0.14 064 3 -1.7 365
Gwangju 023 063 43 -1.7 365
Gosan 03 0.58 22 2.3 365
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Fig. 3. Time series of MODIS retrieved (a) AOD at 550nm
wavelength and AERONET sunphotometer
measured AOD at 500nm at Gosan and (b)

Angstroem exponent during ACE-Asia IOP.
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