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Methodologies for Estimating the Hourly Maximum Wind Gust during Typhoon
Period
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Abstract

This study applied the 10-m wind speed forecast data from Taiwan Cooperative Precipitation
Ensemble Forecast Experiment (TAPEX) to estimate hourly maximum wind gust during typhoon
period. We have the Ensemble Mean 10-m wind forecast from the average of 20 members in TAPEX
and also have the top 5 members as Top5 Mean via real time wind speed verification. Study cases
including typhoon SOUDELOR (2015) and DUJUAN (2015) are 10 forecasts (5 for each) and
indicate that Top5 Mean performed better than ensemble mean in all 22 stations of Central Weather
Bureau.

To estimate hourly maximum wind gust, we firstly have the regression function for each 26 stations
applying the observational wind gust and wind speed data including historical 12 typhoons. Following
the regression function of each station, we derived the wind gust using wind speed forecast data from
Ensemble Mean and Top5 Mean. In the other hand, a Micro Genetic Algorithm was also applied to do
wind gust estimation. For operating purpose, we calculated the first time gust factor when typhoon
warning issued by Central Weather Bureau and gust factor will be modified totally five times. To sum
up, results indicate that Micro Genetic Algorithm can improve maximum wind gust estimation for
stations been over forecasted and we anticipated that more accurate wind gust forecast can do benefits
to the security aspect of Wind Power operating system.
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