
Sources of discrepancies: 1) The simulators are based on different discretization techniques, 
Hydro_AS-2D uses an unstructured triangular mesh, while Visdom is based on a uniform grid. 2) Grid 
resolution. We used cells of size 2 × 2 meters. Smaller structures are not captured accurately. 3) Inlet 
boudary condition treatment. Described above. 4) Not supported culverts. Some regions cannot be 
�ooded indirectly. 5) High CLF numbers reduce the accuracy. The Hydro_AS-2D simulations were 
preformed using CLF = 0.95, thus we had to use the same number.
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Comparison of the water depths simulated by Visdom and Hydro_AS-2D. The following �gures show 
the discrepancies in the simulated water dephs after 8 hours. Figures a) and b) show regions (marked 
with yellow circles) that are completely dry in Visdom but wet in Hydro_AS-2D. Here, the source of the 
discrepancy can be both the bathymetry discretization and the boundary treatment. The biggest 
discrepancies can be observed in regions that are connected through culverts. In Visdom, culverts are 
not yet supported, thus the water cannot pass there. Figure c) shows a region (marked with a yellow 
circle) which is only wet in Visdom. This is caused by the combination of the high CFL = 0.95 causing 
local waves and the low bathymetry resolution.

Comparison of the Water Depths
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We compare the wave arrival times and �ood maps computed with Visdom against the corresponding 
Hydro_AS-2D data. The following �gures show the water extent after 2 (red), 4 (green) and 8 (blue) 
hours simulated using the HWP14 scheme with Visdom. The simulation results from Hydro_AS-2D are 
visualized using isolines with matching colors. In all three scenarios, both simulators produce similar 
results. Slight di�erences can only be observed in areas most distant from the breach locations.

Comparison of the Wave Arrival Times

Breach inlet discharge computation. (a) Levee breach cross section. Layers l1-l5 represent water depth 
increments added in consecutive time steps. (b) Sketch of the heuristical inlet discharge, which mimics 
the expanding breach width. Areas a1-a5 represent the amount of water passing through the breach 
cross section during time steps t1-t5.
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In Hydro_AS-2D, the temporal evolution of the breach has been modeled by  applying a heuristical 
in�ow condition that is based on the discharge and the breach width only. Since the water depth is 
unknown, we estimate it by multiplying the current discharge value by the current time step size and 
dividing by the area covered by breach cells. This gives us the average water depth increment per cell, 
i.e., the amount of water that enters the domain in the next time step. In other words, we stack slices of 
water blocks in the breach cells and get them dragged by the gravity force with zero initial velocity. The 
drawback of this approach is that it adds the same amount of water into all cells and does not respect 
the vertical pro�le of the breach.

Inlet Boundary Condition

c
In all cells fully occupied by buildings, the wall bounda-
ry condition is applied. In these cells, we ensure zero 
gradient in the water level at all cell interfaces, and 
change the sign of the velocity component perpendicu-
lar to the given cell interface. c) In cells that are only 
partially occupied by buildings, we increase the rough-
ness according to the coverage ratio, thus reducing the 
�ow velocity. This improves the building treatment 
even for larger cell sizes.
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One standard techniques for modelling buildings involve modi�cations to the bathymetry. In order to 
avoid this, we introduce the technique of wall boundaries. a) A building modeled by a modifed bathym-
etry occupies additional cells on all sides. b) Wall boundaries allow us to re�ect water waves at cell inter-
faces without occupying additional cells. Futhermore, it is possible to absorb, if necessary, the energy 
of a wave by reducing its velocity. Thus, the boundary layer effects are captured more accurately.

Buildings and Wall Boundary Conditions 

Abstract
We present several validation cases for the numerical scheme HWP14 that simulates 2D surface �ow by 
solving the shallow water equations. The scheme was implemented within the Visdom software frame-
work. We compare our simulation results against the data provided by the Riocom consulting agency. 
The dam break data, corresponding to the city of Stockerau, Austria, was initially obtained by using the 
Hydro_AS-2D simulator for the 100-year �ood. The considered dams are located on small river streams 
connected to the large wetlands of the Danube river. In this poster, we brie�y describe some of the 
techniques used in our simulation and demonstrate validations for three dam break locations. 
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