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Abstract

A probabilistic storm surge forecast system based on the existing COMCOT storm surge model
(Cornell Multi-Grid COupled Tsunami Model-Storm Surge) of the Central Meteorological Bureau is
developed. It calculates and analyzes the generation of storm surges based on the nonlinear shallow water
wave equation in the nested grid scheme. The ensemble model generates hypothetical typhoon tracks from
analyzed best track and probability density function of historical forecast track errors as members, and output
ensemble-based products.

Three typhoons that made landfall in Taiwan in 2016 was selected to evaluate the best group of
ensemble members. The study shows that under an idealized parametric wind field, the closer the typhoon
center is to the station, the more likely it is to cause a high surge elevation, and the moving speed, attack
angle of a typhoon and local bathymetry around a tide gauge may also contribute to this result. As more of
the ensemble members are considered, the more typhoon track and forward speed deviations are considered,
which results in obtaining a higher and longer-duration high-surge envelope from the forecast. By evaluating
the ensemble performance in terms of statistical analysis, deterministic forecasts generally have higher threat
scores in all case studies due to lower false alarm ratio. However, from the perspective of disaster prevention,
deterministic forecasts can only include part of extreme conditions. In most cases, it is insufficient to
anticipate the coastal flooding of Taiwan by deterministic forecasts, and they still need to be reinforced by
ensemble forecasts.
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