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Abstract: The optical properties of typical aerosol models in China are analyzed to solve the applicability problem
of aerosol models for the atmospheric correction of satellite images in China. The Lorenz-Mie theory is used, combining
with three observation channels of the directional polarization camera (DPC). The model combination with a higher
frequency ( >>5%) is used in the atmospheric correction of simulation data observed by the advanced hyper-spectral
imager (AHSI). From the comparison of the atmospherically corrected results, the following conclusions can be
drawn: under the condition of relatively clean atmosphere, it is suitable to apply the combination of the urban polluted
(F-ULW) model and the summer fly ash (C-ULW) model or the secondary polluted (F-BLW) model and the
C-ULW model to the atmospheric correction of satellite images in China; when the aerosol optical thickness is large (or

the visibility is low) , the combination of the F-BLW model and the C-ULW model is more suitable for the atmospheric
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correction of satellite images in North China, South China, and Northwest China, while the combination of the

F-ULW model and the C-ULW is more suitable for the atmospheric correction of satellite images in Eastern China.

Key words: acrosol model; Lorenz-Mie theory; optical property; atmospheric correction
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Tab.2 Microphysical parameters of seven typical aerosol models in China

A
eS| r/pm P/ ptm o/ pm Ogyr/ pm C/(pm’spm ) Coue/(pm’spm 7 K kisso ky
F-ULW 0.200 — 1.669 — 0.136 — 1.410 | 0.007 | 0.009
F-UHS 0.146 — 1.710 — 0.063 — 1.515 | 0.014 | 0.017
F-BLW 0.142 0.320 1.456 1.637 0.087 0.069 1.392 0.007 | 0.010
F-BNS 0.107 0.236 1.339 1.710 0.046 0.081 1.459 0.016 | 0.020
RS
el Fsue/ pm r./pm v/ pm o./pm Coue/ (pm™spm ™) C./(pm’spm™?) 7, ke 140 k,
C-ULW — 2.751 — 1.941 — 0.089 1.437 0.006 | 0.009
C-UHS — 3.133 — 1.890 — 0.090 1.522 | 0.015 | 0.028
C-BHM 2.026 4.788 1.941 1.439 0.121 0.076 1.518 | 0.008 | 0.012
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Fig.1 Volume spectrum distribution of seven typical

aerosol models in China
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Fig.2 Scattering phase functions and polarized phase functions of four typical fine-mode aerosol models at the wavelengths

0of 490 nm, 670 nm, and 865 nm
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Fig.3 Scattering phase functions and polarized phase functions of three typical coarse-mode aerosol models at the

wavelengths of 490 nm, 670 nm, and 865 nm
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Tab.3 SSA of seven aerosol models at 490 nm, 670 nm, and 865 nm

B3 F-ULW F-UHS F-BLW F-BNS C-ULW C-UHS C-BHM
SSA(490 nm) 0.9556 0.924 1 0.9391 0.854 4 0.796 3 0.644 0 0.913 5
SSA(670 nm) 0.9359 0.893 7 0.886 8 0.756 3 0.783 9 0.600 5 0.900 9
SSA(865 nm) 0.923 3 0.869 6 0.848 0 0.670 3 0.819 0 0.628 9 0.910 1
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Fig.4 Volume spectrum distribution and SSA of five typical aerosol model combinations in China
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Fig.5 Results of different aerosol model combinations before and after atmospheric correction
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Tab.4 Mean absolute errors of the atmospheric correction results with different aerosol models

N KA F-ULW-+ F-BLW-+ F-BNS+ F-UHS+ F-UHS+
MR C-ULW/% CULW/% C-UHS/% C-BHM/ % C-UHS/%
. T 1.688 021 1.587 406 5.640 219 5.576 004 3.623 778
e I 0.653 290 0.652 636 1.345 378 1.361 333 1.044 167
. b 3.220 222 3.230 514 7.651 745 7.543 591 5.488 272
I 1 0.396 706 0.398 984 1.082 381 1.099 165 0.783 218
N 54 2.849 342 2.843 833 7.269 218 7.202 696 5.097 490
it I 1 0.304 109 0.263 077 0.897 239 0.914 671 0.592 391
SACOL 15 Y 3.428 888 3.508 043 7.722 895 7.678 973 5.624 607
G 0.512 438 0.510 603 1.204 301 1.223 617 0.903 541
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