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Retrieval of Aerosol Optical Depth Using Two-Day MODIS Data
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Abstract : Retrieval of aerosol optical depth (AOD )has great significance on the studies of air pollution and effect of hu-
man activities on the environment. Based on the relationship between apparent reflectance AOD in atmospheric radia-
tion transmission, AOD of two consecutive days are obtained by solving the equations constructed by Terra/MODIS data,
apparent reflectance of channel 0.47,0.55,0.66 and 0.86 pwm. To validate the precision of the inversion algorithm, a pre-
liminary comparative study is conducted between the observed AOD from AERONET station and the retrieved AOD
from Moderate-resolution Imaging Spectroradiometer (MODIS) over Taihu station. It is proved that the inversion error is
less than 30% , and the aerosol exponents obtained by the proposed algorithm have nice consistency with the observa-
tions acquired by the ground sun photometers. The pilot study is an effective attempt to obtain AOD by using multiple
satellite images , which can be used as a supplement for the monitoring of environmental pollution.
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Fig.1 Comparison of the observed AOD from AERONET and the retrieved AOD from MODIS over Taihu station

234 28— FHR IR TG 7 S R A PR % 091 —=— AERONETHIIAOD
s > N - S - 08F o kE 2 3 [
B AOD Y45 3R 8L, v ) i) I8 — K 23 531 5 i 2o o v ;};Eﬁ;ﬁ%ﬁ;‘ﬁgg
— K Ja— KA R R, 153 2 AR ¥ 061
FORCEAE R 2011 4F 11 A 12 H43315 11 7 .13 2 oal

, s N . m o
H T A ZEORH R /e 3845 2 19 AOD %dis , IF 5 Hb P 03r
SESL S 1 0 25 AP 2 I . ST KR ol ‘ ‘ ‘
WASE] 12 H B RO 0.174 4, B KB ECH 00w Qﬁg’ 200 o
1 nm
. et s wh BE Z R

1.6014,5)5 ?Efi{faiﬁiuaq 12 EI&J;Z,%%I?@ B2 KMEF—X5H—%. E—XLE5 5 RKAOD
0.206 1, P RATHCA 1.604 2. TH54 21 1) 15415 5 AERONET 3l AOD 3 L (2011-11-12)
JL/Y;,F 155 @ E’\J{E%ZIKPFH ’%"5 , (j*i TE /% ﬁ E(] 2@ Xﬂ‘i% %’f/zﬁ Fig.2 Comparison of the observed AOD from AERONET and the
0.0317, Gyt M%ngﬂ}i{ﬁgﬁﬁgﬁﬁ%ﬁﬂ E/‘J ) retrieved AOD from MODIS over Taihu station(2011-11-12)

W SO Y AOD 5 1 ThD WU 25 SRR AT LU 5, T R 32 == 2352 il () 5, 45 31 44 KA RC8 s
PS5 ST, For [l — R A WA AS ] S 25 SR 2 S0P . AR ek B 23X X ] — O A 1 K PH G B 1300
A5 30 ) 224 A LA Oy A 8 AR e RS B, R IR ¢ = A AT ARG SR B
R BH G RE T LI ) 3 2R 8 B K AS R o, IF 5 IBUORAT Y S5 R AT X L, AR 3 s . B
SRR SO A5 R SN A5 R S B2, B 2 ST 2 R 5 SN 2 SR AR A ) AR B, ST 2 SRR M T
- 142 -



RIS L TR MODIS B ) =00 IRl 27 I B B i

LU 0 X EO 285 0 2 25 PE Sl 0.01 /4 e PR AS 3:  ph B 3 (a) AT AW L, RS 43 B it 445 38 1) A<
2 I A A R G T S P UL (L i — 2 [ A p T B R 805 U R T P R AU L, Al A5 T
S S A B ) S L1 - 24 A A /N T el T UL £ 285

200 . N=44 R=0512 . . 07 | N=44 R=0.651 e
% y=0.626x+0.561 s S 067 1=0.428x+0.131
S 16 - AL W o5 - FMEEZ L
B o0l = 04
i E 03
i~ P 1 L
m 08F .- )
= - : B 0.1 7,, e
04 ! ! ! ! ! ! ] - 1 1 1 1 ! ! ]
05 07 09 11 13 15 1.7 19 0 01 02 03 04 05 06 07
AERONETWL % K4 ¥ AERONETWLIN it 7 548

(a) (b)
B3 KX#uhDERENSEREKER«(a) JREREB(b) 5 AERONET Will B #8933 tE (0.55 pm)
Fig.3 Comparison between the observed exponents a(a)and 8(b)from AERONET and the retrieved
exponents from MODIS over Taihu station (0.55 pm)
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Table 1 Deviation between the observed AOD from AERONET and the retrieved AOD from MODIS over Taihu station (0.55 pm)

SO REE (AOD) AR 2
415 H P ]
TR R MODO04 AERONET MODO4—AERONET TR #E—AERONET
1 10H4H 11:20 0.5111 0.708 0 0.383 4 84.7% 33.3%
104 5H 10:25 0.5300 0.734 0 0.558 0 31.5% -5.0%
2 10H5H 10:25 0.640 4 0.734 0 0.558 0 31.5% 14.8%
10H6H 11:10 0.888 0 1.0370 0.705 3 47.0% 25.9%
3 104 8H 10:00 0.6370 0.964 0 12528 -23.0% -49.2%
10H9H 10:05 0.579 3 0.655 0 0.9225 -29.0% -37.2%
4 10 A 18 H 11:35 0.253 8 0.3820 0.2758 38.5% -8.0%
104 19H 10:40 0.195 4 0.4120 0.684 0 -39.8% ~71.4%
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