34 3 b= = SO Vol. 34, No. 3
2014 4 3 ACTA OPTICA SINICA March, 2014

Rz G B R REr PR 5 e SEBTIEL 5 Br
f|OE #AE IR % K

PREMIRFILTEMMKREAR KRG E R LTS, LT KE 116023
PREBTRRE SN T H T WEALEE, L7 RiE 116023
PREFTRZR TSRS, LT KiE 116023

WE R 7K BN KA RAR R Kk = 550 F RAWMIRE ST T, fHETRERY
2 1 5 AR AR R BTl 350~700 nm A F KA AR FEPE BE K = A9 O6 R B CABCE R R ARk A, E it
THEE 450 nm PSS [R) K FH & BE R 09 4 K 25 B U 1Y Stocks K&, XK = TR KA B B 43 A0 B CE AT B3R L O
550 BT 08 5K 25 5 A B B8 R O 41 7 6 AR S AT A0 A L X o 5 R SR WD K R K i iR B K 2 O 2 R
T /IS 1) SR T . i A 2800 A 10 /N A A B A — o R B 89 /I ALK 8 8 U0 B /N . B A K B o
PR HG A, TR s W RN DX A I B R R . R A DG I A i E O O DX, 2 0] HG B AR IR O 7 Y o T A —
FEFEI o IK = RAT B RS IR 23 A1 BF 9 A D 1 06 5 A A7 TR 45 19 552 o 7 T 9 4t 77 9 B it

KR RAOEFMIREIE AR P 5 K 2O R RS

hESES 0436, 3; P40l XHERFRIRES A doi: 10.3788/A0S201434.0301004

Research and Simulation Analysis of Atmospheric Polarization
Properties under Water Cloud Condition

Liu Qi' Chu Jinkui® Wang Jing® Guan Le*
" Key Laboratory for Micro/Nano Technology and System of Liaoning Province ,
Dalian University of Technology, Dalian , Liaoning 116023, China
? Key Laboratory for Precision and Non-Traditional Machining Technology of Ministry of Education ,
Dalian University of Technology, Dalian , Liaoning 116023, China

* School of Electronic Science and Technology , Dalian University of Technology. Dalian , Liaoning 116023, China

Abstract The impact of water cloud optical properties on atmospheric polarization properties is researched, and
atmospheric polarization pattern under water cloud condition is simulated. By using the polarized radiative transfer
based on Monte Carlo model, the changes of atmospheric polarization properties with the optical thickness and
effective radius of water cloud from 350 nm to 700 nm are simulated. By calculating Stocks vector of discrete points
in the whole sky, atmospheric polarization pattern of water cloud is researched and compared with the polarization
pattern of clear sky. The results show that the degree of polarization (DOP) decreases with the increasing of water
cloud optical thickness, which is more obvious with the wavelength upward trend. DOP decreases with the fall of
effective radius to a certain extent, but it has less influence on short wavelength. With the increasing of solar altitude
angle, DOP of the whole sky becomes lower. The area of DOP at about 0 makes the angle of polarization (AOP)
imprecise. The research on atmospheric polarization pattern of water cloud provides theoretical basis for the specific
application of polarization navigation sensor.
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