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Numerical Simulation Study on the Impact of Cloud
Condensation Nuclei on Precipitation in Taiwan during

Typhoon Haikui (2023)

Chien-Cheng Tseng, Hung-Hsi Shen
National Defense University

Abstract

This study utilizes the Weather Research and Forecasting (WRF) model, focusing on Typhoon
Haikui in 2023 as a case study, to investigate the impact of varying Cloud Condensation Nucleus
(CCN) concentrations on typhoon precipitation simulation results. By analyzing the role of aerosol
particles in cloud condensation nuclei, the study examines simulations under different CCN
concentrations to gain a deeper understanding of how CCN concentration affects typhoon
simulation outcomes. The aim is to provide more accurate predictions and disaster prevention

measures to address potential typhoon hazards in Taiwan.

The research findings indicate that the accumulated rainfall simulated by the reanalysis field
yields better results. Compared to GFS, there is a significant underestimation in the southern
mountainous areas under a 4km resolution grid, which is notably improved after incorporating
CCN. By modifying CCN concentrations based on the timing of the typhoon's center making
landfall, the study found that using a CCN concentration of 100 cm™ before landfall, and switching
to 1000 cm™ upon landfall, produces optimal simulation results, bringing the rainfall amounts
closer to actual conditions. While the inclusion of CCN brings the simulated rainfall closer to true
values, analysis of the echo profile reveals that CCN intensifies some echo strengths but alters the

distribution structure, leading to discrepancies in rainfall areas.

The outcomes of this study contribute to a deeper understanding of how CCN concentrations
influence typhoon simulations and offer more accurate predictions and disaster prevention measures

to address potential typhoon hazards in Taiwan.

Keywords: WRF Model, Haikui Typhoon, CCN
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