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Abstract

A fully automated polarimeter was constructed to investigate the pattern of skylight polar-
ization in the principal plane of the sun and its dependence on the location based on mea-
surements taken during the period 2016 — 2018 at four different locations in Sri Lanka; Sri
Jayewardenepura, Kelaniya, Kandy, and Mahiyanganaya. In addition to data taken with
white light, three color filters of center wavelengths 450 nm, 550 nm, and 650 nm were
also employed in Kandy and Mahiyanganaya. Data collected using the polarimeter was
also used to estimate three other parameters of atmospheric turbidity; Total optical depth
(TOD), Linke turbidity factor (LTF), Angstrom coefficient (AC) under cloudy skies. In
spite of this more or less random variation, Aerosol optical depth(AOD) was estimated
from the TOD by subtracting the Rayleigh optical depth (ROD).

Cloudy skies give irregular polarization patterns and position of Babinet and Arago po-
larization neutral points that are believed to depend on atmospheric turbidity were visible
in the region. According to previous studies for a clean molecular atmosphere, only two
neutral points are simultaneously visible, but three of the neutral points could be observed
simultaneously on certain days possibly due to high levels of turbidity. No significant de-
pendence of the polarization patterns on the wavelength could be observed.

The maximum degree of polarization (MDOP) was found to decrease with the solar eleva-
tion angle. A statistical analysis of the data revealed that there was a location dependence
of MDOP, TOD, LTF, and AC for white light. TOD of the white light shows a range of
0.68-1.54 for Kelaniya, 1.00-2.71 for Kandy, and 0.61-1.47 for Mahiyanganaya. A weak
dependence on location was seen indicating Kandy as the location with the highest turbid-
ity level followed by Kelaniya and Mahiyanganaya.

An analysis of spectral data for a solar elevation angle of 30° resulted in estimated Angstrom
exponent («) values of 1.48 in Kandy and 0.68 in Mahiyanganaya with standard errors of
1.35 and 0.32 respectively indicating a higher ratio of small to larger particle concentra-

tions in Kandy compared to Mahiyanganaya. The Angstrom coefficient (/3) values were

viii



estimated as 0.41 in Kandy and 0.54 in Mahiyangana with standard errors of (.78 and
0.26 respectively indicating a higher concentration of aerosols in Mahiyangana compared
to Kandy which is interpreted as the result of aerosols due to burning of the cultivation

land in Mahiyangana.
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