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1. Improved Short-term Tidal Prediction for UKCMF: Summary

This guidance note describes an empirical method of tidal correction as a means of reducing the
small inherent error in astronomical tidal predictions. Correction is made by applying a correction
factor that reflects differences between observations and predictions for a few recent high water
levels. To exclude the influence of diurnal inequality of high waters from the correction process,
the adjustment is made using predictions and observations for alternate high waters, in accordance
with the following correction algorithm:

HWyx=An+ Sy + C; [HWN-2 - SN-2 'AN—2] + Cs [HWN_4 - SN_4 —AN_4] + C3 [HWN_5 - Snes -AN_6]+ C4

where HWYy is the observed high water level for tide number N, Ay is the astronomical prediction
for the same tide and Sy is the storm surge component derived from the operational CS3x model
for that tide. C,, Cs, C; and C, are coefficients.

2. Derivation of the Correction Coefficients

The correction coefficients for each port are provided in Table 1. These were derived using multiple
linear regression of the prediction error for HWy against the prediction errors in preceding high
waters, based upon tidal observations and predictions for 2006-2009 inclusive. However, for the
relatively recent tide gauge installation at Avonmouth Portbury, the correction coefficients were
derived from tidal observations and predictions for 2008-2009.

The ports of Bournemouth and Islay experience complex tides with more than 2 high waters per
day and do not consistently exhibit diurnal inequality. Consequently, the derivation and
implementation of the correction algorithm is not recommended for these ports; given their
relatively small tidal range, the implementation of the correction method is unlikely to supply
added benefit and coefficients are therefore not supplied for these locations.

3. Reduction in Prediction Error

The reduction in tidal prediction error obtained at each port using these correction coefficients has
been estimated using the mean absolute error (MAE) and the root mean squared error (RMSE) of
the predictions, together with the coefficient of determination (72) , which is defined as: 2 = 1-
var(err)/var(obs). These statistics are presented in Table 2.

4. Implementing the Empirical Tidal Corrections

This correction algorithm is relatively simple and can be implemented within NFFS or using MS
Excel, using the following steps:

Step 1. At any given time, T, an improved predicted tide for the next high water, HWy can be
calculated by first calculating the prediction errors (V,,V,,V5) in alternate preceding high waters
(HWn-., HWn.,, HWy.6), where N-2 refers to the last high water but one (see Figure 1). The
prediction errors can be calculated as follows:

‘/1 = HWN—2 - SN—2 - AN—2



Vo= HWn.y — SNy — Any

V3= HWn.6 — Sn-6 — An-6

Notation: HW  Observed high water
S Surge at the time of observed high water, taken from the operational surge
model CS3x
A Astronomical prediction of high water from tide table

Note that the correction method ignores differences in the arrival time of the predicted and
observed HW. Thus, A and HW represent maxima in the predicted and observed water level time
series, even though their respective timings may differ slightly.
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Figure 1

Step 2. The corrected tidal prediction for the next high water, HWy, is a modification of the tide
table value for the next high water, Ay. Naturally, the modelled surge for the next high water, Sy,
should also be added during the normal operational procedure. In the following equation, C,, C-, C;
and C, are the coefficients provided from the analysis and given in Table 1.

HWy =An + (C*Vy) + (Co*V,) + (C5*V3) + C4 + Sn

Handling data gaps:

Where there are gaps in time series of HW observations, the correction algorithm can still be
partially implemented if data exist for some preceding alternate high waters, although the resulting
correction to the tidal predictions will be less effective, particularly where data are missing for the
preceding high water but one (HWx.,). Clearly, where observations are missing for the three
preceding alternate high waters (i.e. HWhn.2..n-6), the algorithm cannot be implemented and the
user must revert to uncorrected astronomical tidal predictions (Ax).



Table 1. Tidal Correction Coefficients

St Marys Newlyn Ilfracombe | Hinkley Point | Portbury Avonmouth | Newport | Mumbles | Milford Haven | Fishguard | Barmouth | Holyhead
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C4 0.0197 0.0109 0.0144 0.0023 0.0095 0.0105




Table 2. Mean absolute error (MAE), root mean squared error (RMSE) and coefficient of determination (r2) of the astronomical predictions before (in black) and after (i
blue) the correction algorithm was applied. Units of MAE and RMSE are metres. f@
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Are these available for NEMO also?




