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Abstract

Wind gusts are one of the meteorological factors leading to disasters in Taiwan. Previous studies have
indicated that gusts are influenced by meteorological (wind speed, direction, stability, and weather type)
and non-meteorological conditions (terrain and roughness). The gust factor is the ratio of gusts to wind
speed. This study analyzed observational data from the CWB for the years 2011 to 2021, including 31
weather stations, 176 automatic weather stations, and 450 automatic anemometers. The stations were
classified into four categories: islands, coastal areas, mountainous regions, and urban areas. According to
the meteorologically stratified gust factors method developed by Kahl (2020), the wind directions divided
into eight sectors and the wind speed divided into one level by 5 m/s threshold, to analyze the relationship
between wind speed and gusts at each station. For example, at the Pengjia Yu station on an offshore island,
where there is little obstruction, the gust factor shows little variation with wind direction and value ranges
from 1.4 to 1.8, decreasing with wind speed increasing. And, at coastal stations (Wugi, Su'ao, Kaohsiung,
and Chenggong) the distribution of wind speed and direction is affected by local terrain and buildings,
resulting in gust factors ranging from approximately 1.5 to 2.8.

A gust stratified model was developed in this study, utilizing wind speed forecasts from numerical ensemble
models to estimate the potential states of average winds. During typhoon events, more accurate wind speeds
forecasting can be obtained by adjusting the typhoon path. By utilizing the gust factor model based on wind
speed and direction from different stations, gust estimates can be conducted. This enables the estimation of
gust during typhoon affected and provides spatial and temporal distributions of potential strong wind gust
occurrences in different regions, serving as a reference for disaster reduction and emergency operation

decision-making.
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