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Precipitation plays an important role in meteorology, hydrology, and the coupling of water, 
energy, and biogeochemical cycles in the Earth system. Lidar can be utilized as a valuable 
remote sensing instrument to detect rain because of its high temporal and spatial resolution. This 
paper introduces the observation of rainfall velocity and raindrop size by analyzing the power 
spectrum of coherent Doppler lidar taking vertical staring mode. The rain measurement 
campaign was conducted at the Laoshan campus of Ocean University of China. A ground-based 
coherent Doppler lidar and a Parsivel2 disdrometer were deployed on the top of the building with 
a height of 12 m are used for comparative measurements. The rain and wind power spectrum can 
be identified simultaneously by using a two-component Gaussian model. Additionally, this study 
proposes a method to obtain the rainfall velocity distribution from the lidar power spectrum 
which has not obvious double peaks. The spectrum width of lidar during the rain events is wider 
than that in a clear day. Unlike the disdrometer, the lidar provides the rainfall velocity profiles at 
different heights. This paper also investigates the raindrop size distribution from the lidar 
spectrum. Furthermore, the comparison of rainfall velocity distribution between lidar and 
disdrometer is presented in this paper as well. 


