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Abstract: In the atmospheric research by satellite remote sensing, due to the inhomogeneous pixels of land
surface, there are some limitations of the present algorithms in the reflectivity retrieve of the earth’ s surface,
which are used in deducing the oceanic surface reflectivity and the aerosol optic thickness above it. Now these
limitations can be removed by the three-step approach. The algorithm of three-step approach was introduced;
the earth’ s surface reflectivity of Chiba was retrieved after the atmospheric correction and effect removing of the
neighboring pixels to the ASTER satellite data. The distribution of the aerosol optic thickness was then retrieved
from the earth’s surface reflectivity. The earth’ s surface reflectivity in the fair weather days was applied to

retrieve the aerosol optic thickness of the other days in the same season, which not only reduced the effect of the
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choice of aerosol model but also realized the deduction of the aerosol optic thickness distribution without the data

from the sun photometer.
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Table 1 Landsat/TM spectrum specification

BE&RS BEKRE/ pm FHME  SBE/m
1 0.45—0.52 -5 30
2 0.52—0. 60 -3 30
3 0.63—0. 69 a 30
4 0.76—0.90 4L 4 30
5 1.55—1.75 G 30
6 10.40—12.50 A () 120
7 2.08—2.35 41 4 30

ASTER; Landsat/TM; atmospheric correction; albedo; aerosol optic thickness

]2 ASTER %itiEB S8
Table 2 ASTER spectrum specifications

SERE  HBRFS K5 B HE/ um ZFRESPF/m
1 0.52—0.60

VNIR 2 0.63—0.69 15
3 0.76—0.86
4 1.600—1.700
5 2.145—2.185
6 2.185—2.225

SWIR 30
7 2.235—2.285
8 2.295—2.365
9 2.360—2.430
10 8.125—8.475
11 8.475—8.825

TIR 12 8.925—9.275 90

13 10.25—10.95
14 10.95—11.65
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Fig.1 Schematic illustration of the four radiance components
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Fig.2 The radiance components calculated versus the surface
reflectivity with the aerosol optical thickness of 0. 198.
( The left ordinate is for L,,, and the right ordinate

is for the other components)
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Fig.4 The plot of p-pixels versus surface reflectivity,
including that of winter(a, 2002.02.15) and
that of autumn (b, 2002.10.13)
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Fig. 5 The plot of pixel numbers versus surface reflectivity of
ASTER channel 1 in spring(12:22 JST on March 19,2002
aerosol optical thickness: 0.34. ) using different

aerosol model in MODTRAN
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Fig. 6 The plot of pixel numbers versus surface reflectivity of
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2002 aerosol optical thickness: 0.14. ) using different
aerosol model in MODTRAN
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Fig. 7 Schematic diagram of AOT retrieval

14

A
1.2\ '/ .'/
/ ra
\ 1 | / /Fovw
1.0 ~—]—=—DN=60
\ | [/ 7 J=oww
0.8 —*{=+—DN=100
- \ f f / /7 |-e-Da=120
0.6 +———]—DN=140|
\ \ I f / / N ,.’ ——DN=160)
04 —— ~.DN=180|
\ ‘ I / / s I/----DN=200
02 S L ~.-DN=220)
\ 1 f f P f ~— DN=240)|
0 L l y 1l L
0 0.2 0.4 0.6 0.8 1.0

8 SEBAFEEMGBRIHEXRMEE
(1999-01-14) Landsat/TM bandl, SHEBRE R £ H &
Fig.8 Schematic diagram of AOT retrieval

B 9 S Atk i #2 B )X 3 Landsat/TM (#5718 3
HRBBEAEBEE A,

ME O ATLAREL, KP4 EBHEBX (FAEDE) &
EHREBRAEERENT O3, K iR ESHK
BERAFEBEMKTEBER MRS  XATEEHTF
R R R 2 A9 538 BT LA R B, B AR G T 0 R e )
BXEBABERGFEMELIL,BEFEELSH
SEBERA¥BEEXFREGOMEE XS, X2HTFL
FiZwE A EEENABIX(EFEFIEFN, T
FRERT) , T A 767 B B4 IR T 3, B
RA3X 2 i T 2 B B K 0 P9 IR S I i KL B I
EEERN,

(a)

4X10°

3X10° }
[|

2X10°

BB/ A

1X10°

(b)

9 (a)my 1998 4£ 12 A 13 B ,Landsat/TM bandl ¥iE
REHHSEBEAZEESHER(SEREXS ),
(b) FHEMKSEBRIEFEEE » B TR EFE
Fig.9 (a) Aerosol optical-thickness map from
the TM bandl image on December 13,1998

5 & i

B ZHRIEEERR T R IMBRBAMROTH
T EB R T B AT X R R AR,
VXM LR LU TR ES RA Y — KRR E
RAT#, Rrf, i T 7 MODTAN il # AR


http://www.cqvip.com

B5H pd

.0 0 0 http://www.cqvip.com|

W% . A ASTER 1 Landsat/TM T B 3048 [ I H < T - 3th [X 3 3% [ 5 30 RS0 B O 2 B BE 4 A 761

BB BB AN R R R R E W, R T
LS EBOERER /DN, A RS B A X %
RSB BT LAZEE . T, 8 R i R —
FTHRESFXWIERERBE LB RS E R
XM ENTEXBENBERS R RE, A
MODTRAN B4 AW BEFEE » M RK
SR REMERER, REHR THREVIEGTRKK
SBEBOCERES A, AT BEREB T REBOLF
JRBEEI 53 A o

$ % 3 W (References)

[1] Stowe L, Ignatov A, Shing R. Development, Validation, and
Potential Enhancements to the Second-generation Operational
Aerosol Product at the National Environmental Satellite, Data and

Information Service of the NOAA[J]. J. Geophys. Res., 1997,

[2]

(3]

[4]

[5]

102 16923 —16934.

Remer I. A, Tanre D, Kaufman Y J, et al. Validation of MODIS
Aerosol Retrieval Over Ocean[ J]. Geophys. Res. Lett. , 2002,
29(12): 1618 MOD3 1—4.

Masuda K Takashima, T Sasaki M. Retrieval of the Optical
Thickness and Angstroem Coefficient of the Aerosols Over the
Ocean from Polarization Measurements by POLDER on Board
ADEOQS Satellite. 2 fig. ; 23 ref[J]. Journal of the Remote
Sensing Society of Japan( Japan), 1999, 19(2) : 64—70.
Minomura M, Kuze H, Takeuchi N. Atmospheric Correction of
Visible and Near-Infrared Satellite Data Using Radiance
Components: An Improved Trestment of Adjacency Effect[ J].
J. Rem. Sen. Soc. Jpn., 2001, 21(3) . 260—271.

Minomura M, Todate Y, Kuze H, et al. Proceedings of the
CEReS International Symposium on Radiation Budget and
Atmospheric Parameters Studied by Satellite and Ground
Observation Data[ C]. 2005.


http://www.cqvip.com

