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ABSTRACT 

Much of the tedious task of tuning a 2-dimensional tidal numerical model has been avoided by 
introducing a corrective procedure. The model is run in a time-stepping mode until a steady state 
is achieved, and harmonic constants determined; these are then corrected by reference to the 
measured values at representative ports. The technique has been successfully applied to a 
fine-mesh model of the English Channel. When it is extended to adjust the tidal streams, the 
technique fails because of the sensitivity of the computed streams to the spatial gradient of the 
vertical tide (especially its clockwise component). It would be better to replace the geometrically­
based corrective technique by a least-squares fit to the measured data, applied to a non-time­
stepping model. 

1. Introduction 

The classical method of operating a 2-dimen­
sional tidal numerical model of a shelf sea is to 
input the vertical tide on the open boundaries, and 
to tune the model until the modelled tide most 
closely fits the observed tide at a representative 
selection of ports. The parameter most frequently 
varied in the tuning process is the coefficient of 
frictional drag, but since the tide on the open 
boundaries is often less well-known than that 
at the comparison ports, this too, is commonly 
regarded as a quantity which can be varied, within 
limits, in order to tune the model. 

An approximate solution for the vertical tide is 
obtained by solving the equations of motion and 
continuity over several tidal cycles, and this 
solution is corrected by reference to the measured 
tide at the comparison ports. 

2. The correcting mechanism 

The model is run from rest and spun up in the 
first tidal cycle, to receive the full tidal forcing at 
the open boundaries in subsequent run-in cycles. 
Owing to demands on computer time, the tidal 
input in each cycle is identical: there is no attempt 

to run the model for the equivalent of a month or 
more in order to determine harmonic constants in 
detail. When the model is in a steady state, values 
of elevation E for a complete cycle are subjected to 
species analysis; i.e., amplitudes As (s = 0, 2, 4, 6) 
and es (s = 2, 4, 6) are determined by fitting E to: 

E = A 0 + A 2 cos( at- e2 ) 

+ A 4 cos(2at - e4 ) 

+ A 6 cos(3at - e6 ) 

semi diurnal 

quarter-diurnal 

sixth-diurnal. ( 1) 

This is done for every point which is wet for the 
whole of the tidal cycle. The modelled amplitudes 
and phases for the points corresponding to the 
comparison ports are then extracted. 

The harmonic constants Hand g for M 2 and S2 

at the comparison ports are extracted from 
Admiralty Tide Tables, and all the values of 
g are reduced to the same time-zone (that of 
Greenwich). 

Let 

B 2 =Hof M 2 , 

B 4 =H of M 4 , 

v2 = g of M 2 , 

v4 = g of M 4 . 

(2) 

It is assumed that these quantities are correct, 
and that the modelled values at the corresponding 
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