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Solar eclipses represent the unique event to study the atmospheric responses to the large scale and 
sharp variability of the incoming solar energy. Because of the event's infrequency, relatively few 
investigations have been conducted using Raman lidar to characterize this phenomenon (Kolev N, 
2005). According with astronomical data the eclipse in India started at about 8:00 IST and ended 
at 11:30 IST reaching the maximum eclipse coverage (44.7%) at about 9:30 IST. The aim of this 
study is to document its effect in the troposphere through Raman lidar located at Palampur (India). 
This study reports the analysis of Raman lidar measurements taken during the 26th December 2019 
Annular solar eclipse. Raman Lidar measurements at 355nm has been performed at Palampur 
(latitude 32.1109° N and longitude 76.5363° E) in western Himalayas, to study for the first time 
the influence of the annular solar eclipse on both the planetary boundary layer (PBL) height and 
the aerosol optical properties in entire aerosol column. These observations are based on a Raman 
lidar which provides information on the vertical distribution of aerosols and clouds optical 
properties. 

The Raman lidar data for 26th December 2019 has been used for the study. Mean profiles of the 
backscatter coefficient, linear depolarization ratio acquired between 8:00-12:20 IST. During the 
eclipse, the key aspect of the observations is the abundance of the aerosols in the PBL up to 1 km 
(approx.). The backscatter coefficient was found in the range from 4.81E-7 m−1sr−1 to 2.85E-6 
m−1sr−1 in low altitude (upto 2km). The Linear depolarization ratio was in the range from 0.0103 
to 0.115. The depolarization ratio values were near to zero at the lower altitudes representing the 
dominance of spherical particles at the lower altitudes (Amiridis V, 2007). We also observed the 
variation of boundary layer height (532.3 ± 82.4 m) during the solar eclipse due to the decrease of 
the solar irradiance. The relation of solar eclipse with meteorological parameters will be added 
after further research. From the lidar data, it becomes clear that the influence of the eclipse has 
extended the change in the boundary layer height. The results of this study must be taken as of 
general interest, as the solar eclipse is an important event and we analyzed for the first time about 
the impacts of solar eclipse on the aerosol optical properties and boundary layer height. 


