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Deriving Physical Quantity for Measurement of Atmospheric Polarization
and Its Correlation with Air Pollutants

Hyogun Park, Hyeongsu Yoon, Eunji Kim, and Dongil Kang*

Changwon Science High School, Gyeongnam 641-500, Korea

Abstract: For the purpose of recording polarization of the earth's atmosphere, the entire sky was photographed using the
all-sky camera when the Sun was just above the horizon. The ratio and width of polarization were defined using the
photograph, and a method to measure them was developed. Time-series photography of the polarization ratio and its width
enabled us to qualitatively analyze the polarization phenomena which changes depending on the weather conditions.
Findings indicated that polarization was co-related with air pollutants in a meaningful way. The polarization phenomena of
the Earth's atmosphere are influenced by air pollutants. The more air pollutants exist in the air, the lower polarization
ratio and the bigger polarization width it has. It is suggested that air pollutants disperses more photons, which makes it
possible to observe the polarization phenomena in the vast area of the sky.
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Fig. 1. The reason why we can see polarized sun light.
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Fig. 2. Maximum polarized all sky image.
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Appendix. Physical quantity and meteorological elements of observed day.

Date Polariz.ation Elongation0 Polarization width  Visual range Humidity Particulate matter
ratio to the sun (°) ©) (km) (%) (ug/m’)
2012.10.08 0.5122 104.8 13.16 20 53 21
2012.10.15 0.3056 9245 28.76 20 59 43
2012.10.29 0.6268 96.02 14.48 25 51 35
2012.10.31 0.5629 86.63 352 15 38 40
2012.11.17 0.2853 86.2 41.08 5 42 47
2012.11.19 0.2635 8522 2897 15 29 35
2012.11.27 0.5491 101 27 22 47 25
2012.11.29 0.2529 87.8 41.92 10 22 38
2012.12.04-1 0.3972 96.26 31.95 20 41 50
2012.12.04-2 0.3306 91.46 20.75 26 24 35
2012.12.06 0.3589 97.02 23.54 20 63 47
2012.12.07 0.1941 107.6 31.67 10 59 47
2012.12.24-1 0.4395 932 25.87 15 49 56
2012.12.25 0.3565 94.34 23.75 22 32 33
2013.01.07 0.5154 89.3 20.24 22 41 19
2013.01.08 0.4351 92.83 26.29 15 40 29
2013.01.10 0.3495 91.27 24.83 25 22 53
2013.01.14-1 0.2953 87.17 36.61 3 77 44
2013.01.14-2 0.3299 9241 24.29 8 37 40
2013.01.15 0.2584 96.66 44.52 4 67 49
2013.01.25 0.2757 96.87 16.75 20 26 29
2013.01.28 0.4394 95.46 23.03 20 54 34
2013.01.29 0.129 89.11 27.77 9 67 62
2014.02.25 0.2614 97.79 27.57 18 50 53
2013.03.11 0.2054 102.1 2791 10 37 37
2013.03.21 0.1599 103.5 34.27 10 45 65
2013.03.21-2 0.1123 94.57 28.94 5 15 54
2013.03.22-2 0.1056 100.3 37.02 5 33 69
2013.04.01 0.02379 90.37 41.92 7 79 70
2013.04.08 0.115 116.1 44.61 5 48 77
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