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Abstract The Taihu Lake is selected the study area. By collecting water surface spectral data of analytical spectral
devices (ASD) by the ship, atmospheric data of CE318 sunphotometer on the shore, and the moderate resolution
imaging spectroradiometer (MODIS) image data on the same day, the data were used to get optical properties of
atmosphere in the study area. A method based on measurements for determining the aerosol type is presented. By
using the nearly synchronous measurements of the data from surface spectrum and the sunphotometer with the
image, using the radiative transfer model 6S (second simulation of a satellite signal in the solar spectrum), and
varying the components of the aerosol type, a look-up table (LUT) is made for the radiance on the satellite. When
the total relative error of the defined parameter for relative error gets to the least, the aerosol type is decided. It has
been used to get the optical characteristics including polarized phase function of the poly-disperse aerosols by the
improved Mie code. The aerosol type is used to retrieve the aerosol optical depth (AOD) in Taihu Lake area, and its
retrival accuracy has been improved a lot compared to the measured value from CE318. The method and results will
be provided for the supporting of the remote sensing applications, such as the atmospheric optical properties, the
radiative transfer calculation, the retrieval of AOD, and the atmospheric correction.
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moderate resolution imaging spectroradiometer (MODIS) ; aerosol optical depth
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Fig. 1 Sketch map of the shipping line, the water

sampling points and the atmospheric measurement

stations in Taihu Lake study area
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Table 1 The 4 basic components of 2 aerosol models
in the SRA

Aerosol type Continental Urban
Dust-like 0.70 0.17
Water-soluble 0. 29 0.61
Oceanic 0 0
Soot 0.01 0.22
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Table 2 The positions and time of points on water surface spectral reflectance and the sun-surface-satellite geometrics

Points Longitude Latitude Time 0, b, 0. @,
26P 31.28 120. 03 10:30 55.05 164. 3 41.4 —77.92
48P 30. 99 120. 23 11:12 54,71 164. 56 42.8 —77.13
30P 31. 24 120. 33 10:05 28.55 109. 60 56. 1 94. 85
47P 31.03 120. 25 10:50 20. 46 124. 37 13.07 —79.50
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Table 3 The equivalent reflectance on the 4 water suface points in the 7 bands
Points MODIS 1 MODIS 2 MODIS 3 MODIS 4 MODIS 5 MODIS 6 MODIS 7
26 0.1144 0.0437 0.0792 0.1159 0. 0020 0. 0008 0.0013
48 0.1064 0. 0487 0.0724 0.1112 0.0053 0.0029 0.0027
30 0. 0500 0.0083 0.0438 0.0782 0. 0008 0. 0007 0.0012
47 0.0728 0.0111 0.0647 0.1016 0.0012 0. 0009 0.0013
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Table 4 Apparent reflectance on the 4 points in the 7 bands on the MODIS image

Points MODIS 1 MODIS 2 MODIS 3 MODIS 4 MODIS 5 MODIS 6 MODIS 7

26 0.09675 0.05389 0.11820 0.10642 0.01489 0.01373 0.00762

48 0.08916 0. 05430 0.10981 0.10051 0.02218 0.00823 0. 00736

30 0.09743 0.11763 0.17465 0. 14405 0.11044 0.07768 0.03628

47 0.19033 0.14653 0.19383 0.21567 0.13659 0.13369 0.10854
30w 0L FH 3 5 4 28 R /M Y B R LD (D K e

ML 4 F s 1T 5 FF b 0 2 /ANEE L R
L RAM &S B FAL S5 o0 B 4T R 3238 4
7. EATMAE W4 5 AERONET ( Aerosol
Robotic Network, NASA) (7= i 45 B B 7550 12230 AH
SELY L XU Y R AR 11 ST B B R
[) o 3 22 5 0 ol 0 o b 0 22 SR . (R
11 5 DA = AN AN TR) b 4 6 B ST A5 B <o 322305 A
A 11 UG R DR S I AR ) . TR
il TERRA B 580 o5 SR AR E AR 1 . B0 B
TR 550 AT R 302 SEBR A LS {H . 2§ TERRA
BT G BT 1S B o550 {H 0. 397,0. 314
0.696 gk 1 H9H,7H30H,31H
B . AL, 36 3 P A AR K T A5 R
R Y AE R 6S B P Y oo TR T A B A R 3
(LUT),

PL 26 5% MODIS 55 1 9% B Ry il A3 3,55
4 43 IR BOK T ST o = p1 = 0. 1144, W 5 5 5
o) =0.096 , FF 5 I8 0 BE 2 T 5 X K i <
VIS of oyt AN R FH R R TSV I 4 T L 3 P 0 e
T 7os0 X ot RSO AR TE 1 3 W 23 X% 1T 1E J5 19
A 20 0E S5, W3R S S of 5 o) ST
AOD #2220 K, ZEMU0E H w0 i 3K 56 . n] )
M AN TR R R il TR A 2 Bk T R R M 28 R AR 3
F R X

TEFR A W BE Z 9, an 3 o BA A, KA
FLVRW IR BE R KR 2 R, H R

/MBI 145 3 7 W 3 DX 3 8 SRR IR L
5N BATRA TR B A A 2 rp A O
HH,

5 ORI X AR ZR i R R R
Table 5 Components of aerosol model for Taihu in winter

and summer

Taihu Winter Summer
Dust-like 0. 50 0.48
Water-soluble 0. 29 0. 50
Oceanic 0 0
Soot 0.21 0.02

P 5 i A 78 R B 28 ORI b, X A< e S 7Y
Hor ) = A A I R T X PR R R R OR
) 1 B 75 7K 15 1 B F (water-soluble) Fl ¥ 4 ki T
(soot) b, X P20 P ki 7 (dust-like) 25 4L R /0, JL -
FATA] o 33 DA T80 1 i 280 B 355 0 75 2 25 ) B AR 119
H R0 0 B A R Vb A kL R B R i R TR Y
Tl IR T SE . fER TP AR AR
2 W AR E & T 28 & T 7E 4 AR AR
T b T NS0 sh an AR R B SR 9% A5 1 T e AR
YRR TS TR, BAR v E AR LA B e
AWARER R EHERE KE LAEZI AL
J7Ub AR RE A R N T AR I T M X R K
IG5 2 708 00 b 1K, S 7 Bk T Ml X N 2SR
RS OE7/E N O 8 i Ny YA R S £ e B o P N S
M5 & Ze B B SR I A5 A A o 15 B i
B P Rk = 28 40 40 v dust BL TP R R ROk, H

045
0.40 |

g

S 035 4

2 nanl ya_ South point B - oy

8 030 —_ = =]

<025 = =

Il)'2%.25 9.50 9.75 10.00 10.25

10.50 10.75 11.00 11.25 11.50 11.75

Hour (Beijing)

&l 4 2006 4F 1 J1 9 A KR#IpGILE P &6 T3 3] 550 nm &b AOD [ i A 9 48 1k
Fig. 4 AODs at 550 nm variations by the BeiJing time on Jan, 9th on north A, Point and south bank B point



316 2l 5]

i g 36 &

R soot ki T . B¢ /NI & wate-soluable B %
3.1 K#LE=SBERAFEENRE

Wi E 7RI X ) U IR B L AT I
IR . X AR T AR R I, R
SR RSB IUAE Sy 0 A TG o JRE R 4Bk T
AR A RS AT B L R O R L X
K TR R ) T R O 2 TR IS A %o il
PRI X B 2 SO T ERIE . LA 2006 4F

0.16

0.14 ¢
€012t

2
010}

= ——Dband7 -- band3
Z 0.08 f «+bandé —band2  Rappl
= -e band5 ----bandl Rapp2
&= 0.06 t = band4

g
200t
0.02 }

0 01 02 03 04 05 06 07 08
AOD 550 nm

0.00

Bl 5 MODIS (17 [7] i Bt iy i B2 2 W R 45 2 B
6o IR B R A2 A
Fig. 5 Apparent reflectance variation by the AODs in
MODIS different bands

(a)
09
] -
208 \ -----
=2 N gt .
?_007 Hﬂ.,.+ ‘¥
Toe6t B -+ urban
=] "y -+ continent
%0_5 - b —+ user—-winter
@ —+ user-summer
e 0.4
@03} Py —t
0.2l . . . . :
04 0.8 1.5 20 25 3.0 35 4.0

Wavelength 4 /um

L9 HGE R 26 SO0, EESERANIE 5 PR,

Pl B T KT S5 38 7 A I BT X g 1 AR A 2k
Ab S AR TS R A ISR R0 S R A A B (s
Rapp;)j=1,4 P B, MiZgfE—F47 T AOD550
B L 5 TR I B ) AR A 2 AT AE R A AR N N Y
T8 A s B Ry A7 4R BT R Y U RO R . 4R
KBRS BT MR R A ™A B A Band 1,
Band 4,Band 2 F3REH 1R 228K,
3.2 SBEREFSENIHTE

AU IR G 2 R A 1 o O I 10 45 ) B
P Rk R I B - e
H P BRI B IR HICE A B B AN X R B SOk
FH R RIR . AL HS KL Mie HUN AR P R
L BEHEATRL TR R 2 R R TR, X
AN 265 S i i FRC AT A R 5o B R HBCSRT J R RS T e 2
AT AN IA 6 75

6 25 T R Hl DX Ay B 2 R A 2 5 b o I T
B R B B A O 7 S i B UCHIUR B IR R
A B AH R B TH 5 LS. TR S R S IR
RUFALE . R X A E SCR ZEFNZ R0, A 8 2 1)
ANTR] S 3t 156 B T AE R b X A R S AR A
Hohgit,

(b) - -.continental

= 0207 —+urban
= — user-winter
E0A5F g N user—summer -
% 010  AF
g
= 0.05
é
= 0.004
S
£-0.05

-0.10

0 20 40 60 80 100 120 140 160 180
Scattering angle /(%)

P 6 Ca) DO il M 26 80 A P U FBCORS S IR 45 (b U o < e 248 28 1Y {91 ) B 450

Fig. 6 (a) Single scattering albedo of four models; (b) polarized phase function of four models at 550 nm

4 4k e

P B P A A T R 5 M L B R i
A RS 1 G I R SR IE O T B A
O FE MK T G 3 B 1 kA W+ WA B ) 3 £
TERSCIR A ZS A LT 1 ST IR TR 1 4
1S H O 22 J /M O 4 R B R T AR R X & 2
IS 25 () S (36 5) . ik BRI A2 9 1 A X
R TR T R R T TR ST X 9 S5 B 5 T

Wil 75 0 3 T TR R B A AT LA A K T i X A I
RN R T RIRA .

AR SR i3 A — ol a0 W VA IS T Y
7 ¥ WA B MODIS K BHOE B2 3 CE318 %4
B 4 st TV [R] 25 0 56 35 0 A AT LA R A TR 2R
T M T IS T L A B TR R R AR B AR
AR R



2 4 177 8 4 -

18 I 0 Al i R IR I R B A T i F

317

—_

[S]

o

=

o

o

-

oo

Z £ x #

Hansen J. E. ., Lacis A.. Sun and dust versus greenhouse gases:
an assessment of their relative roles in global climate change[ ]J].
Nature, 1990, 346. 713~719

Holben B. N.., Eck T. F., Slutsker I. & al.. AERONET —a
federated instrument network and data archive for
characterization[ ] |. Remote Sens. Environ., 1998, 66; 1~16
Wang Xianhua, Qiao Yanli, Philippe Goloub e al.. Radiometric

aerosol

calibration of sunphotometer system applied to aerosol robotic
network[ J]. Acta Optica Sinica, 2008, 28(1); 87~91

F e AL F)  Philippe Goloub &§. N J T 42 BRI 4 9
WK BRAE SR S bR R G L) ], k% F 4R, 2008, 28(1): 87~
91

Kaufman Y. J., Tanré D., Boucher O..
aerosols in the climate system[J]. Nature, 2002, 418. 215~223
Peng Nina, Yi Weiming, Ma Jinji ez al.. Atmospheric correction

A satellite view of

of QuickBird-2 imagery for turbid water coastal areas using
MODIS datal J]. Acta Optica Sinica , 2008, 28(5); 817~821
SYEHE 5 4T R4 4k . R ] MODIS $0#E #£ 17 QuickBird-2
TR E RO RERFFE[T]. &5 S, 2008, 28(5): 817
~821

Hegg D. A.. Heterogeneous production of cloud condensation
nuclei in the marine atmosphere[ J]. Geophys. Res. Lett. , 1990,
17. 2165~2188

Hu Fangchao, Zhang Bing, Chen Zhengchao et al.. Improved
algorithm for the retrieval of aerosol optical depth using the
sunpohometer CE318[J]. Optical Technique , 2007, 33(suppl. ) :
38~43

A5k S, BRIERE S R R BAOGEE TF CE318 S <R IR
e 2F R B S sE LT ], kK, 2007, 33K T))  38~43
Li Chengcai, Liu Qihan, Mao Jietai e al.. Remote sensing of high

Rel

10

12

13

14

—_
w

spatial resolution aerosol optical depth with MODIS data over Hong
Kong[ J]. Atmospheric Sciences, 2005, 29(3): 335~342

ZEA KR, BT 4. ORI MODIS B8 RHE I i b X 5
BERAW I FIREELT]. R AA S, 2005, 29(3): 335~342

Hu Fangchao. The atmospheric properties over Taihu Lake jointly
remote sensed from MODIS and sun photometer data[ D]. eijing:
Institute of Remote Sensing Applications, CAS, 2007. 91~116
B, BT MODIS 5K BH G BE 1 15 38 ORI 3 IX R A 1
[D]. dtnt. o ERL e Sn B9 T, 2007, 91~116

Tanré, D. Kaufman, Y. J. Herman M & al.. Remote sensing of

aerosol properties over oceans using the MODIS/EOS spectral
radiance[ J]. J. Geophys. Res., 1997, 102; 16971~16988

Remerl L A, Tanré D, Kaufman Y J. MODIS ATBD . Algorithm for
remote sensing of tropospheric aerosol from MODIS: Collection 5.
Product 1ID: MOD04/MYD04-C005, 2006. 3~20

Liu Yujie, Yang Zhongdong. Principle and Algorithm Process of
MODIS Remote Sensing Information[ M]. Beijing: Science Press.,
2001. 122

XIEHG, AR, MODIS i 42 8 4 2 R 3 5 3 k(M. dust. &)
£ AL, 2001, 122

Lu Zhengyong . Introduction to Aerosol Sciencel M]. Beijing: Atomic
Energy Press, 2000

FIEAK. A BAF e [ML bt R REH AL . 2000
Fang-chao Hu, Bing Zhang, CXhen Z e al..
atmospheric aerosol optical properties over Lake Taihu using MODIS
and CE318 data[ C]. SPIE, 2007, 6625; 66251F

Investigation of

5 Zhao Qiang, Yang Shizhi, Qiao Yanli & al.. Analysis of the optical

characteristic of littoral aerosol influenced by typhoon[J]. Acta Optica
Sinica » 2008, 28(11): 2046~2050

& s TR IE R S S RO T I XA IO 2 R Y
WAL, S 4R. 2008, 28(11): 2046~2050



