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Investigating the Sensitivity Analysis of Parameters Using Storm
Surge-Wave Coupled Model
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Abstract

Taiwan is an island country, so the land area is limited. People are concentrated in
river area and coastal area. However, under the climate and geography condition,
typhoons hit Taiwan in July to October yearly, which leads to the phenomenon that
storm surges and waves destroy sea wall, then sea water enters inner side of sea wall
and make coastal area flooded frequently. Thus, people’s safety is often threatened by
flood.
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This study has selected storm surge and wave models, which are ADCIRC model
and SWAN model, and has constructed numerical grid of Taiwan coastal and around
sea area to perform the storm surge-wave model validation (ADCIRC+SWAN) using
typhoon event history data. The results indicated that wave-storm surge coupled model
satisfactorily simulated the change of wave height, period and storm surge, caused by

typhoon event history data, in Taiwan coastal area and seas nearby.

Finally, the validated ADCIRC coupled SWAN mode is utilized to analyze the
parameter sensitivity. The parameters selected by ADCIRC model are four parameters
such as FFACTORMIN, FGAMMA, FTHETA, and HBREAK. There are six
parameters in SWAN model, which are whitecapping (respectively cds2, stpm, powst,
delta, and powk) and bed roughness length KN. Among them, in ADCIRC model, the
parameter FFACTORMIN is the most sensitive, and in SWAN model, the parameter

whitecapping -stpm is the most sensitive.

Keywords: storm surge-wave coupled model, ADCIRC, SWAN, historical

typhoon events, parameter sensitivity analysis.
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