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Numerical investigation of ice nuclei effects on precipitation for a
convective mixed-phase cloud: A case study
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Abstract

Microphysical properties of clouds and precipitation formation are highly influenced by the atmospheric
dynamics, but they also depend on the number concentration, size, and chemical composition of aerosols. Some
aerosols (such as dust) which act as ice nuclei can influence microphysics of clouds. In the present study, using
the Weather Research and Forecasting (WRF) model, the impact of the number concentration of ice nuclei on
precipitation for a convective mixed-phased cloud over Tehran is investigated. Three sensitivity experiments are
conducted. The control experiment (experiment 1) is that for which the concentration of aerosols is extracted
from the Goddard Chemistry Aerosol Radiation and Transport (GOCART) model. In the second experiment, the
number concentration of ice-friendly aerosols is increased by a factor of 5. In the third experiment, the number
concentration of both water-friendly and ice-friendly aerosols is increased by a factor of 5. Simulation results
indicate that precipitation increases in both experiments 2 and 3 compared to experiment 1, and the increment is
higher for experiment 2. Indeed, compared to experiment 1 accumulated precipitation during the simulation
period is increased by 15.67% and 9.83% in the experiment 2 and 3, respectively. Results also indicate that the
effective radius and number of hydrometers are different in the three experiments.
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