








Content

This Atlas contains co-phasal maps of tidal constituents’ amplitudes and phases, and summary
statistics for the NEMO surge model. They are derived from the AMM7 regional (North West
European Shelf) ERA5-forced hindcast run of the NEMO surge and tide model. The hindcast was run
by Clare O’Neill at the Met Office on behalf of NOC as part of the EA-funded project on radiational
tides. All postprocessing to derive tides has been done by Joanne Williams, NOC.

This document contains figures of the maps. The data is available as netcdf files from zenodo via
https://doi.org/10.5281/zenodo.13882297 .

Volume | is derived from the tide-only run.

Volume Il is from the model forced by the ERAS5 hindcast. In this case although the maps are labelled
eg "HAT" to be consistent with the other set, it's actually highest/lowest tide+surge. All the statistics
are calculated on the full 42-year 15-minute timeseries at each grid point, rather than estimates
from the tidal constituents.

All means are relative to the surge and tide model datum only and will require correcting to local
chart datum or ODN.

A 7km model cannot reproduce the tide accurately on complex coastlines, for example shallow
water and estuaries can significantly change the range of the tide. These data are provided for
research purposes into the spatial structure of the tides are the UK. They are not locally validated,
and are not sufficient for navigation, flood forecasting or legal purposes.

Model

The NEMO surge model is used as the main operational surge model for the UK, for which it is run
every 6 hours forced by the atmospheric pressure and surface winds from the Met Office
deterministic and ensemble weather forecasts. Model surge residuals are the difference between
the tide-and-surge model run and a tide-only run. This analysis is on the ERA5-hindcast forced run.

Tidal analysis

Tidal analysis is done on the full 42-year timeseries at each grid point independently. This is done
using the NOCtide software, a least-squares fit method. These are harmonic tides predictions
including up to 115 constituents, including the annual SA. (See Table 1). The nodal correction is
within the code so constituents are unchanged between years.

The harmonic tidal prediction G is constructed:
G(t) =Zy+ ZAnfn cos[o,t — gn + (Vy +uy)],
N

where Z;, is the mean of G, and the tidal constituents with frequencies a,, have amplitude 4,, and
phase g,. fn(t) and u, (t) are nodal modulations to amplitude and phase applied in order to allow
for the 18.61-year nodal cycle and 8.85-year longitude of the lunar perigee cycle. V;, represents the
phases of the equilibrium tide, which we take as for Greenwich, using UTC for all times.
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