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Nonlinear interaction between storm surges and astronomical tides

JIANG Zhao-min' WANG Ru-yun® HUANG Jin-cheng'
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Abstract A perturbation analysis was performed to solve the one-dimensional nonlinear equation of the interaction
between storm surges and astronomical tides in a long and narrow semi-closed sea region. The one-order approximate
analytical expressions for the set-up of pure storm surges {5 the set-up of astronomical tides {1 and the set-up of {sp
induced by nonlinear interaction between storm surges and astronomical tides were derived. From the analysis of the
expressions it is concluded that the shallow water effect and the nonlinear effect play different roles in the nonlinear
interaction between storm surges and astronomical tides that the set-up water level is mainly affected by the shallow water
effect and that the contribution of the nonlinear effect to the set-up water level depends on the order of the ratio of wave

amplitude to water depth.
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