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Abstract

During May and June, Taiwan is frequently affected by Mei-Yu frontal systems, in which frontal convection
combined with abundant low-level moisture transported by the southwesterly monsoon often leads to heavy rainfall.
When the Mei-Yu front slows down near Taiwan due to large-scale synoptic configurations or terrain-blocking effects,
rainfall systems can persist over the same region for an extended period, resulting in prolonged precipitation and
increased rainfall accumulation that may cause flooding. This study investigates how barrier jets associated with the
Mei-Yu front influence frontal movement, using the heavy rainfall event on 2 June 2017 over Taiwan as a case study.
Numerical simulations are conducted using the Weather Research and Forecasting (WRF) Model, which successfully
reproduces the observed frontal structure and extreme rainfall. A series of sensitivity experiments is designed to
systematically modify the intensity of the barrier jet. In these experiments, the barrier jet is weakened by retaining the
terrain of northern Taiwan while reducing or removing the southern mountainous terrain, and strengthened by
applying nudging to the upstream southwesterly flow, thereby enhancing the downstream barrier jet along the
northwestern coast of Taiwan. Results from the sensitivity experiments demonstrate that a stronger barrier jet
effectively slows the southward progression of the Mei-Yu front and prolongs its residence time near Taiwan. Further
analysis based on the vorticity equation reveals that an enhanced barrier jet increases low-level moisture transport and
strengthens frontal convergence, leading to stronger ascent and larger accumulated rainfall.
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