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Abstract The remote sensing of aerosol optical thickness and surface albedo has long been a challenge in the earth
observation since both the atmosphere and surface contribute to the space-borne measurements, and they are difficult
to be separated from the measurements, especially over land where radiances from the surface reflectance and atmos-
pheric scattering are comparable. The satellite measured intensities are sensitive to both atmospheric scattering and
surface albedo, while polarized radiances are only sensitive to the atmospheric scattering. Based on this principle,
the aerosol optical parameters are first given through look-up table method, and then they are corrected with the to-
tal intensity measurements. The POLDER (POLarization and Directionality of Earth Reflectance) multi-angle polar-
ized measurements are simulated and then used in retrieval simulations, results show large errors for aerosol optical

parameters if only polarized measurements are used in retrieval algorithm, especially for short wavelength channel of
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670 nm, in which multiple scattering effect is relatively strong. The results can be improved if intensities are also be

used, and meanwhile surface albedo over land can be given. The statistics show that the correlation coefficients be-

tween the retrieved and simulated values, both for aerosol optical depth and surface albedo, are above 0. 99. New

semi-parameterized look-up tables are also established to speed up the efficiency of retrieval algorithm.
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VUG wlal

A=670 nm A=865 nm

24 FLH HIYE il HSE R
M, S5 1 1. 500 1.501 1. 500 1. 506
Sy 2 1. 530 1.526 1. 530 1.523

M, S 1 0. 000 0. 002 0. 000 0. 002
Sy 2 0.025 0. 022 0. 025 0.022

Reit SEER 1 0. 150 0. 150 0. 150 0. 150
Vit S5 1 0. 100 0.101 0. 100 0. 107

SLIG 2 0. 400 0. 397 0. 400 0. 392

081 ;=670 nm

0.6 |-

Retrieved albedo
(=)
~
T

02
0.0 11 T TN T TN N TN VOO N T N TN T T A |
0.0 0.2 0.4 0.6 0.8
Simulated albedo
0.8 [ =865 nm

Retrieved albedo

0.0 0.2 0.4 0.6 0.8
Simulated albedo

P05 Mgk SRR AL R 45

Fig. 5 Retrieved surface albedo vs. “true surface albedo”
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