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WAQUA/DCSM
The WAQUA-in-Simona/DCSM98 storm surge model, developed by Rijkswaterstaat, Deltares, and KNMI, is being 
used for day-to-day sea level forecasts by KNMI and Rijkswaterstaat since 1990. 

OpenDA and WAQUA
For WAQUA, a so-called “model wrapper” has been made which takes care of structured data exchange between 
OpenDA and WAQUA, independent of the specifications of the actual WAQUA application.

WAQUA model application
The Dutch Continental Shelf Model (DCSM) is a model for storm surge forecasting, which is operational in the Neth-
erlands. It is developed as an application of WAQUA module of SIMONA, a framework for hydrodynamic modelling of 
free-surface water systems. WAQUA module is used for modelling 2D schematizations of water system. 
The current operational model uses a grid size, which is coarse for nowadays standard. To improve the forecast qual-
ity, a new version of DCSM is being developed. Besides using finer both spatial and time grids, it also covers a larger 
area. OpenDA has been applied to calibrate the bathymetry of this new version DCSM.

DCSM calibration experiment
As the first calibration effort, DCSM v6 is calibrated for tidal signal. In this experiment, OpenDA is applied to optimise 
the water level output along the Dutch coast. A uniform correction factor for the bathymetry is assigned to the whole 
model area. The optimization method Dud, which is available in OpenDA, is used to determine this correction factor. 
For this application, the Dud minimizes a least squares criterion formulated in terms of water level differences over 
the one month simulation in a user selected set of observation stations (s) in user selected regions (r) of the model 
domain.   

Figure 1: Dutch Continental Shelf Model: version 5 (dashed-line, grid cell ~10x10 km2, 

12oW-13oE and 48oN-62o) and version 6 (grid cell ~2x2 km2, 12oW-13oE and 

48oN-62oN). The right-hand side picture shows area of interest (Dutch coast) and 

water-level observation locations used for calibration.
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General (for all flyers?):
OpenDA logo “OpenDA: open source software environment for data assimilation”

OpenDA and WAQUA: For WAQUA, a so-called “model wrapper” has been made
which takes care of structured data exchange between OpenDA and WAQUA,
independent of the specifications of the actual WAQUA application.
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WAQUA model application: The Dutch Continental Shelf Model (DCSM) is a
model for storm surge forecasting, which is operational in the Netherlands. It is
developed as an application of WAQUA module of SIMONA, a framework for
hydrodynamic modelling of free-surface water systems. WAQUA module is used for
modelling 2D schematizations of water system.
The current operational model uses a grid size, which is coarse for nowadays
standard. To improve the forecast quality, a new version of DCSM is being
developed. Besides using finer both spatial and time grids, it also covers a larger area.
OpenDA has been applied to calibrate the bathymetry of this new version DCSM.

DCSM calibration experiment: As the first calibration effort, DCSM v6 is
calibrated for tidal signal. In this experiment, OpenDA is applied to optimise the
water level output along the Dutch coast. A uniform correction factor for the
bathymetry is assigned to the whole model area. The optimization method Dud, which
is available in OpenDA, is used to determine this correction factor. For this
application, the Dud minimizes a least squares criterion formulated in terms of water
level differences over the one month simulation in a user selected set of observation
stations (s) in user selected regions (r) of the model domain.
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Results: Converged on the fourth model run, the Dud algorithm suggests an additive
correction factor of 2.56 m to be applied to the bathymetry of the whole model area.
This is consistent with the finding of earlier calibration work (Zijl et al., 2008). With
this correction, model results are found to be improved at all locations in the domain
of interest (Figure 2, for example).

Conclusions: Model interface (wrapper) has been developed for WAQUA to
communicate with OpenDA. OpenDA has been shown to produce accurate results of
calibration of the DCSM v6 bathymetry. OpenDA is also being applied and tested
with other WAQUA-based models. The experience of applying OpenDA for
calibration of WAQUA-based models has shown that OpenDA offers an easy-to-use
framework for calibration of different models.

References:
www.openda.org
Zijl, F., R. Plieger, D. Vatvani, M. Verlaan, H. Gerritsen and D. Twigt (2008), DCSM
v6 model setup and calibration of tidal propagation, Technical Report, Deltares, 2008



OpenDa applications, 2010/april

OpenDa is powered by Deltares, TU Delft and Vortech            More information:  www.openda.org  

Results
Converged on the fourth model run, the Dud algorithm sug-
gests an additive correction factor of 2.56 m to be applied to 
the bathymetry of the whole model area. This is consistent 
with the finding of earlier calibration work (Zijl et al., 2008). 
With this correction, model results are found to be improved 
at all locations in the domain of interest (Figure 2, for ex-
ample).

Conclusions
Model interface (wrapper) has been developed for WAQUA 
to communicate with OpenDA. OpenDA has been shown 
to produce accurate results of calibration of the DCSM v6 
bathymetry. OpenDA is also being applied and tested with 
other WAQUA-based models. The experience of applying 
OpenDA for calibration of WAQUA-based models has shown 
that OpenDA offers an easy-to-use framework for calibration 
of different models.
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Figure 2: Cost converges on the fourth run.

Figure 3: Water level observation (red) and model results (black) before and 
after calibration at station Vlissingen. The blue lines show water level residual.

Table 1. RMSE water level at stations along Dutch coast, before and after 
calibration.


