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Abstract : The aerosol retrieval algorithm for the Moderate Resolution Imaging Spectroradiometer
(MODIS) measurements was updated recently. This paper reports on the comparison and validation of
two latest versions (Collection 4 and S, shortly C004 and C005) of the MODIS aerosol product over
northeast Asian region. The differences between the aerosol optical thickness (AOT) from the C0O04 and
CO005 retrieval algorithms and the correlation with ground based AERONET sunphotometer
observations are investigated. Over the study region, spatially averaged annual mean AOT retrieved
from CO05 algorithm (AOTcggs) is about 0.035 AOT (5%) less than the C004 counterparts. The linear
correlations between MODIS and AERONET AOT also are R=0.89 (slope=0.86) for the C004 and
R=0.95 (slope=1.00) for the C005. Moreover, the magnitude of the mean error in AOT¢qgs, difference
between MODIS AOT and AERONET AOT, is 40% less than that in AOT¢gg4.
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Fig. 1. Study area and locations of 11 AERONET sunphotometer
measurement sites.

Table 1. Specifications of MODIS aerosol products used in this study

Characteristics | o4 €005
~ 9 PGE version 424 526
 DaaFormat | HDFEOSV.29 | HDF-EOS V.29
Period (used here) 2005 2005
~ No. of Files 4137 3783
 Total size 13.4Gbyte 4.18Gbyte
Reference Remer et al (2005) | Remer ef al (2006)
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Fig. 2. Schematic diagram of the MODIS aerosol retrieval
algorithm over ocean.
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Fig. 3. Schematic diagram of the MODIS aerosol retrieval
algorithm over land.

slope 2B =048 ;(NDVIgy <025 <1 7-2)
= 0.58 ;(NDVIgy> 075 21 7

= 0.48 + 0.2(NDVIsy - 0.25)

{025 <NDVIgy < 075 21 79)

)

a2|1 A2 FFo] AAH H9AEs 7HE 9
ojzl& Wt EAZHE ol4ste] (YAANHIE-AOTIS
o] IAE Jehd LUTE A8t X402 AOTE
=tk C004 Yol He HAA s B4 A
dog JHto] A gH/AEE oojs BdE AME
10 KRR b R g e I g T i e R S |
7159 ofof2ld BEAS WA ot eake] fgl
o] Y| % gtt}, 53] ofjolei& e A7 e} ket o
H =7} Fake] u2HA] &3 LUTE A8 25 24
9] 7tz ¢t AXA "Hrhlee et al, 2007c).
C005 Y& A# Foo| Ad A AHd
0.47um)N A 7129] C004 BNF Ldae)Eolr AMgH
ol A-A o YA 23S ARG R 2t o]2dt &
AHE sfdstaA stHrHE 3).

-372-



Difference between Collection 4 and 5 MODIS Aerosol Products and Comparison with Ground based Measurements

3. A%

1) 0042t CO05 MODIS dllofzi& K=o Bl
MODIS ofo]#|& &g 0|83t FHo} ojojef&)
BE B4 wotely] et A3 gl A9E A3

o.1° x0.1°(9F 100km?) AR Wro] 72t FAdE AH

B oot AR B 729 MODIS AOT #

110 120 130

Fig. 4. Seasonal mean MODIS AOTgga4 and AOT o5 during 2005.
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Fig. 5. Absoulte difference (AOTcg05- ACToo04) of the seasonal mean MODIS AOT.,
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Fig. 6. Difference between surface reflectance by C004 and
by C005 algorithm versus AOT at 550nm. TOA
reflectances at MODIS bands (no. 1~7) were
calculated by SBDART. Input conditions are US-
standard atmosphere, sun zenith angle=40, satellite
viewing angle=20, relative azimuth angle=0, surface =
vegetation, respectively.
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Table 2. Linear regression (y=Ax+B) results from MODIS
AOTggo4 and AEONET AOT values. R, MD, SD, N
are correfation coefficient, mean difference, standard
deviation, total number of data points, respectively

Site A B R MD SD N
AM | 0.767 | 0.298 | 0.868 | 0.208 | 0.073 38
BJ | 0711 | 0277 | 0.868 | 0.122 | 0.033 | 154
CK | 0962 | 0.131 | 0.798 | 0.110 | 0.103 52
GJ | 0.789 | 0.060 | 0.880 | -0.029 | 0.051 72

0975 | 0.134 | 0950 | 0.126 | 0.065 26

0.772 | 0.162 | 0.874 | 0.072 | 0.088 26

0.747 | 0.223 | 0.709 | 0.143 | 0.085 78

0.891 | 0.061 | 0.893 | 0.033 | 0.038 | 138

0.779 | 0.203 | 0.880 | 0.052 | 0.062 48

0.698 | 0.058 | 0.859 | -0.081 | 0.073 35

Table 3. Same as table 2 but MODIS AOT¢gos values

Site A B R MD SD N
AM | 0947 | 0.143 | 0921 | 0.117 | 0.083 25
BJ | 0.899 | 0.130 | 0.920 | 0.083 | 0.032 | 145
CK | 0942 | 0.098 | 0.894 | 0.069 | 0.081 36
GI | 0990 | -0.055 | 0.945 | -0.059 | 0.045 61
GS | 1212 | 0.009 | 0957 | 0.078 | 0.075 26
NC | 0.838 | 0.130 | 0.728 | 0.068 | 0.168 24
OK | 0916 | 0213 | 0.695 | 0.183 | 0.127 58
SH | 0.878 | 0.018 | 0.890 | -0.014 | 0.042 | 115
TH | 0.812 | 0.235 | 0.806 | 0.126 | 0.077 29
TP | 0.681 | 0.056 | 0.810 | -0.097 | 0.093 30
XH | 1.113 | -0.008 | 0.964 | 0.049 | 0.024 | 168
All | 1.003 | 0.048 | 0919 | 0.049 | 0.016 | 717

1.028 | 0.086 | 0.881 | 0.102 | 0.044 | 158
0.858 | 0.145 | 0.860 | 0.081 | 0.018 | 825
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Fig. 7. MODIS AOT plotted against collocated AERONET observations.
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