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It is important to understand aerosol hygroscopic properties to accurately assess aerosol radiative forcing and how 
they interact with clouds by acting as cloud condensation nuclei or ice nuclei, which can impact cloud formation 
and precipitation processes[1]–[3]. One of the major challenges related to studying aerosol hygroscopicity using 
in situ techniques is the alteration of aerosol properties that is inevitable due to the processing of air samples as a 
part of sample collection[4]. Remote sensing methods are capable of overcoming this limitation by directly 
examining particles in the atmosphere without modifying them[5]. The present study conducted a quantitative 
analysis of the hygroscopic growth factor of tropospheric aerosols in the ambient atmosphere by simultaneously 
measuring aerosols and water vapor by coupling active and passive observations of the atmosphere. It is the first 
time that monitoring of hygroscopic aerosol growth in the real atmosphere has been performed over the Indian 
region. The study makes use of backscatter observations of a ceilometer (Luft CHM 15k) at 1064 nm and vertical 
profiles of relative humidity from a Ground-based, passive, multi-frequency microwave radiometer employed at 
the tropical coastal station, the National Centre for Earth Science Studies (NCESS), Thiruvananthapuram (8.5°N, 
76.9°E, 20 m amsl) in Kerala, India. The backscatter values obtained by the ceilometer are calibrated using the 
Rayleigh calibration technique to estimate the attenuated backscattering coefficient, which is then used to retrieve 
the aerosol backscattering coefficient using the forward iterative method. To identify the hygroscopic events in 
the ambient atmosphere, simultaneous variations in relative humidity and attenuated backscatter are analyzed 
using the linear regression method, and attenuated backscatter enhancement factors are estimated. 
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