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Figure 10 Wave spectra at 17 m (behind the bar) for the different
simulations Top: measurement [15]. Bottom TOMAWAC result

In recapitulations, for this specific test cases, the issues
with energy loss due time steps that are too high (see section
1V) do not occur and both the original and the new give
adequate results. The new method automatically choses the
number of sub time steps, and hence leads to converged results
with a relatively modest increase in calculation time

E. Haringvliet case (SWAN)

Finally, the new methods were applied in a real test case.
The case that was used for this is the model of the Haringvliet,
which is used to validate the SWAN unstructured mesh version
[14]. The bathymetry is shown in Figure 3. The model contains
5961 nodes. The model is run with one single processor for
some time until the wave conditions are in equilibrium, using
advection scheme 1 (full characteristics). The source terms
that were considered are wind-input (linear and exponential),
whitecapping, quadruplets (DIA), bottom friction and depth
induced-breaking.
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Figure 11 Bathymetry and mesh of the Haringvliet model

The different runs that were performed are:
e  Run 1: Original TOMAWAC code

e Run 2:using improved version for linear wind-
input.

e Run 3: Run 2 + new implicit depth induced
breaking scheme

e Run 4: Run3: + five sub time step for local
processes.

The results were compared between all four simulations,
and it appeared that the results were very similar between the
different runs, except for the change of the depth-induced
breaking scheme (i.e. comparing run 2 and 3). This is not
unreasonable, as a different numerical method is used.
Calculation times of the different simulations are shown in
Figure 4. It can be seen that the total speed up is about a factor
four in this case, with the largest speed-up obtained from the
change in numerical scheme for depth-induced breaking.
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Figure 12 Calculations times
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V.

In this paper, a new computational architecture for
TOMAWAC was presented, in which separate time steps are
used for local, small scale processes (depth-induced breaking,
advection, intra-spectral propagation and triad interactions)
and for large scale slow processes (quadruplets, wind input,
whitecapping and bottom friction). New numerical algorithms
were introduced for triad interactions and depth-induced
breaking. Additional advection schemes, as well as intra-
spectral propagation schemes were introduced and the effect
of shoaling was added to these schemes, which was previously
not taken into account. The robustness of the new methods is
shown in various academic test case. In a small real-life
example case, it is shown that a speedup of a factor of four can
be achieved using the newly developed functionalities.

CONCLUSIONS
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