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Microphysical Characteristics of a Precipi n Process in Jinan Based on the

Micro Rain Disdrometer Observations

WANG Hong?*®

ather Modification Office of Shandong Province People's Government, Jinan 250031

n a stratiform cloud precipitation process that occurred in Jinan on 5 November 2023, this paper
comparison of observations from disdrometer, micro rain radar (MRR), and ground-based
ysical characteristics of surface raindrop size distribution and precipitation vertical
structure evolution are investigated. The results show that the trend of rainfall rate estimated by the MRR at an
altitude of 400 m is in good agreement with the results obtained by the ground-based disdrometer and rain gauge.
However, due to the higher altitude, the rainfall rate estimated by the MRR is lower than the observations from the
disdrometer and rain gauge, and their mean errors (ME) are -0.82 mm and -1.4 mm, respectively. Although the
precipitation at the ground remains in the rain state throughout the process, the MRR can clearly retrieve the
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layered structure of particle phases (snow-mixed-rain) vertically through the whole precipitation process, providing
effective real-time monitoring for the evolution of the vertical structure of precipitation and its microphysical
processes. It is seen that the height of the 0°C bright band gradually decreases from 3.8 km to 2.2 km. This is
caused by the intrusion of cold air, which leads to a gradual drop in ground temperature and a corresponding
lowering of the mixed-phase layer in the atmosphere. The MRR is able to better capture the evolution of the
vertical structure of precipitation. Especially, based on the touching ground of the 0°C bright band, it can monitor
the rain-snow transition in winter and pinpoint its occurrence time with minute-level accuracy. There exists
inhomogeneity during this precipitation process, with rainfall rate primarily determined by precipitation particle
sizes. However, the concentration of precipitation particles has a smaller impact on the rainfall rate. Its precipitation
mechanism is mainly the coalescence growth, during which larger drops swallow up the smaller 0

Key words: micro rain radar, disdrometer, vertical structure, microphysical characteristi
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