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ABSTRACT

Attempts to predict the impact on a tidal regime of large engineering structures 
are generally based on the use of a numerical model which is calibrated to 
reproduce the natural tidal regime and then rerun with the structures in place. It 
is usually assumed that the “input”  tide at the open boundary is unchanged by 
the structures, though this is clearly wrong in principle.

We show how errors in this procedure can be corrected for, or at least 
estimated, using output from the numerical model and estimates of the 
impedance of the exterior ocean. The ocean impedance can be expressed as an 
infinite series in terms of the normal modes of the ocean, with some terms 
allowing for near-resonant enhancement of particular modes, and the infinite tail 
corresponding to a local source-like behavior which can be estimated 
independently.

Application of the technique to the problem of predicting the impact of Fundy 
tidal power suggests that any predicted change may be uncertain to about ±25% of the change in mass flux across 
the open boundary. This uncertainty could amount to ±4% of the tidal range for a large tidal power development. 

It is clear that numerical models used in this type of problem should generally extend to the edge of the continental 
shelf. The role of side boundaries from the coast to the edge of the shelf is uncertain, although in the Fundy problem 
there is little mass flux across them so that they appear not to be important.

We also estimate that the impact of Fundy tidal power development on global ocean tides would be a change of a few 
millimeters in M2. 
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