
Step-by-Step Guide to Undertaking Modelling of Flooding due to Wave Overtopping using the 

MIKE by DHI Software Suite 

EXECUTIVE SUMMARY (to be read in conjunction with the related PowerPoint presentation) 

The presentation outlines the basis for one of the methodologies that can be followed in order to 

simulate the flooding of coastal areas due to overtopping of coastal defences by extreme or storm 

wave conditions.  It is not expected that the slides are exhaustive in detail, nor present the only 

approach, but are provided to give basic guidance for all experience levels.  Care is advised when 

following this methodology and all results should be subjected to reasonable checking. 

Section 01 Concept Introduction 

Wave overtopping rates, typically derived using EuroTop, have traditionally considered mean 

overtopping rates for a narrow range of pre-defined structures.  While this may be acceptable for a 

screening assessment of flooding extents, real overtopping resulting from waves is an episodic 

phenomenon that consists of a series of individual wave overtopping events interspersed with large 

periods where there is no overtopping of the defence.  In order to represent the pulsating nature of 

realistic wave overtopping, it is necessary to consider the instantaneous wave overtopping rates, 

rather than the mean rates. 

Using a Boussinesq-style model, in this case MIKE 21 BW 1D (BW 1D), that includes transformation 

of the wave from offshore to the structure and inshore allows the capture of instantaneous 

overtopping rates over accurate representations of in-situ defences as well as permitting the 

spectral characteristics of your wave climate to be maintained 

Section 02  Project Example 

The methodology outlines in the step-by-step guide has already been used in one of our recent 

projects and these slides detail the process followed and results gained. 

Section 03 Step-by-Step Guide Walkthrough 

03_1 An example project, based in Penzance, UK, was used for the guide walkthrough using freely 

available bathymetry and environmental data.  

03_1b The available environmental data was simplified reduce the number of BW 1D runs required 

for the example case. 

03_2a The same unstructured mesh can be used for both the preliminary MIKE 21 FMHD (HD) and 

MIKE 21 SW (SW) runs, which are used to provide the boundary conditions for the BW 1D models, 

and the later HD flooding model, saving both time and effort.  Using breaklines and arcs along 

structures in the Mesh Generator saves time later on when defining the dike locations in the HD 

flooding model. 

03_3a Initial profile creation is an iterative process but can be easily guided by the BW Set Up 

Planner. 



03_3b The MIKE 21 Toolbox: Waves > Random Wave Generator tool is used to create the water level 

boundary conditions for the BW 1D runs 

03_4a Although it is very likely the BW 1D model will be unstable to start with, there are a number 

of parameters that should be used to adjust the model stability and ensure the overtopping rates are 

reasonable. 

03_4b It is very important to ensure the output interval for overtopping rates from the BW 1D 

models is sufficiently small to capture the total volume of water in each overtopping wave event. 

03_5a If using the overtopping rate table for a screening study, a wave climate must also be 

provided and only mean overtopping rates can be supplied to the HD flooding model.  If using an 

instantaneous overtopping time series for a more detailed flooding study, take care to make sure 

the time step in the HD flooding model picks up data from the instantaneous overtopping rate time 

series output from the BW 1D model.  If the sampling interval (HD time step) is too large, individual 

events can be missed, as shown with the blue line in the graph which gives the overtopping rate for 

a 60s time step, missing the four events that only last for a maximum of 10s each.  Use temporal 

averaging to avoid missing overtopping volumes, but be aware this reduces the detail available in 

the instantaneous data. 

03_5b The general extents of flooding when comparing the screening/table HD flooding model run 

(using mean overtopping rates) with the instantaneous/time series run (using a time series of 

instantaneous overtopping rates) are similar but notice the difference in the street indicated.  This is 

due to just a few, large wave events that were only resolved due to using the instantaneous 

approach. 

 

 

 


