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Development of the Storm Surge Analysis and Forecast System
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Abstract

In order to predict the water level around the Taiwan coast for the early warning
flooding prediction when the typhoon struck, the observation data of the tidal stations
were analyzed to separate the tidal and storm surge level components by using harmonic
method. These data could be used to validate the rationality of the storm surge prediction
model and also inquire by the database website. The Taiwan ocean prediction system of
Taiwan Ocean Research Institute (TORI) was applied to simulate the synthetic water
level composed of tide and storm surge. Several atmospheric forecast models with
different spatial and temporal resolutions were used as the sea surface boundary



conditions to evaluate the impact of the prediction of storm surge. According the
validation of the Typhoon Soulik case in 2013, the difference between predicted and
observation water levels were less than 0.3 meters at Hsinchu, Suao, Hualien and Matsu
tidal stations by using the data of the high-resolution atmospheric model provided by
Taiwan Typhoon and Flood Research Institute (TTFRI). It shows that the prediction of
storm surge could have a good agreements around the Taiwan coast. However, the water
level is significantly underestimated at Longdong tidal station which the typhoon center
passed nearby. In this study, a high-resolution SWAN wave model was applied to
simulate the rapid water level raising due to the wave set-up. The results show that the
estimation of the synthetic water level with the wave set-up induced by the huge wave
height should be considered. The operational process of the storm surge prediction was
also investigate to develop the high-resolution water level prediction model at the coastal
area of Taiwan during the typhoon struck period. The reasonable water level prediction
could help the flood simulation to improve the precision and provide typhoon disaster

prevention and planning an appropriate tool.
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