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Abstract

The primary objective of this study is to gain a deeper understanding of the formation
mechanisms and related influencing factors of stationary front rainfall events. Extreme weather events
caused by climate change, particularly floods and flash floods triggered by heavy rainfall, have
serious impacts on society and the economy. Among these events, stationary front rainfall is a major
contributing factor, often leading to mountainous disasters such as floods and landslides, posing
threats to life and property. The focus of this study is on Cloud Condensation Nuclei (CCN)
parameters, which are tiny atmospheric aerosol particles that play a crucial role in the condensation
of water vapor into raindrops. In stationary front rainfall events, the quantity and characteristics of
CCN influence the rainfall process, and an increase in CCN may promote cloud droplet formation,
thereby accelerating the development of rainfall.

However, previous research has mainly concentrated on the dynamic and thermodynamic
mechanisms of rainfall systems, with relatively little attention given to CCN parameters. In this study,
the WRF model and observational data are used to analyze variations in CCN parameters under
different meteorological conditions and explore their impact mechanisms on stationary front rainfall
events. Simulation results indicate that changes in wind speed and longwave/shortwave radiation may
be related to CCN parameters under different scenarios, subsequently affecting energy balance and
the formation of rainfall.

The conclusion emphasizes that a deeper understanding of the impact mechanisms of CCN
parameters in stationary front rainfall events provides scientific support for prediction and disaster
prevention. Future research should continue to focus on the effects of climate change on extreme
weather events and further investigate the interaction between aerosols and cloud microphysics to

enhance the accuracy of predicting extreme rainfall events.

Keywords: Stationary Front, Mesoscale Convective System, Cloud Condensation Nuclei,
Aerosols.
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