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Abstract

A compression wave or positive surge is a hydrodynamic shock on an open channel. Geophysical
applications encompass tidal bores and tsunami bores in rivers. A tidal bore (mascaret) is a series of
waves propagating upstream as the tidal flow turns to rising in a river mouth during the early flood
tide. The application of continuity and momentum principles gives a complete solution of the ratio
of the conjugate cross-section areas as a function of the upstream Froude number. Theoretical
considerations are developed based upon the equations of conservation of mass and momentum.
Physically the tidal bore propagation induces a massive mixing of the natural system. Prototype
observations highlighted that the tidal bore passage is associated with large fluctuations in water
depth and instantaneous velocity components. Both experimental and numerical studies indicated
the production of large coherent structures advected behind the tidal bore. The presence of such
large-scale coherent structures indicated that a great amount of sediment materials could be placed
into suspension and transported by the flood tide flow in a natural system. Future research into tidal
bores should combine computational calculations combined with ad-hoc laboratory measurements,
and it must be complemented by detailed field measurements in natural systems.
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