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OBJECTIVE
In Bavaria 2-dimensional floodwater discharge 
models are extensively used at least since imple-
mentation of the EU flood directive 2007/60 EG. 
They represent today‘s status quo to assess flood-
prone areas. Up to now mainly larger and low 
gradient waters were hydraulically 2d-modeled. 
The resulting maps with flood-prone areas and 
flood-risk maps for the discharge of a 10 years 
flood, a 100 years flood, and an extreme flood are 
online available.
In addition to the illustration of flood-prone areas 
the determination of torrent endangered areas is 
now taking place in Bavaria. According to article 
46 paragraph 2 sentence 2 of the Bavarian Water 
Law (BayWG 2010) the design flood is a 100 years 
flood, considering typical torrential characteristics, 
which means for example to think about bedload 
transport, woody transport, clogging scenarios or 
other torrential aspects.
Within the torrent endangered areas building is 
generally prohibited by law. Due to these strict 
consequences it is necessary that the assessment 
procedure bases on a modern state of the art and 
leads to comparable and robust results. To face this 
challenge, the Bavarian Environment Agency 
works out a guideline for the investigation.
The guideline is structured in torrent processes 
which have to be estimated. There are 3 chapters 
which include „hydrology“, „bedload transport“ 
and „driftwood“ to gain the basis for hydraulic 
modeling (Braito & Rimböck 2014). Therefore the 
Bavarian Water-management Authorities usually 
use the two programs „SMS“ (Surface-water 
Modeling System) and „Hydro_AS-2D“.

INVESTIGATION APPROACH
One special topic in 2d-modeling of torrent endan-
gered areas is the incorporation of check dams. In 
this context we face still many open questions such 
as how to implement the geometrical topology into 

the terrain model, possible simplifications, limita-
tions of the model and further more. Therefore the 
aim is to develop a consistent guideline for the 
consideration of different types of check dams in 
Bavaria under different boundary conditions. 
Within the project the most common of the in total 
over 40.000 registered transverse- and longitudinal 
structures have to be identified and taken into 
account for modeling. The function of most of these 
transverse structures is to stabilize the channel bed 
and to reduce channel incision by energy-dissipa-
tion.
Thereby it is to distinguish if the structures should 
be two-dimensionally integrated into the network 
structure or if the structures will be illustrated over 
sequences of 1d-elements (nodestrings). A 
nodestring has to be drawn in flow direction and 
transfers a part of the discharge from one net-knot 
to the next knot. Figure 1 shows the comparison 
of a series of check dams in the idealized trapezoid 
channel in 2d and 1d modeling. The channel is 
generated in the software „SMS“.

We start the investigations in a „theoretical 
straight“ torrent channel with a uniform trapeze 
cross section which is realized in the pre- and 
postprocessing software „SMS“ for „Hydro_AS“. 
The channel bed is 2 m wide at a bank ratio of 1:1 
(cp. Fig. 2). The whole channel is one kilometer 
long and divided in three subparts: a 400 m intake-
length, a 400 m test-length and a 200 m down-
stream-length. Every calculation-run was comput-
ed with a stationary discharge (20 m³/s) to compare 
the results by using constant boundary conditions. 
Apart from different roughness 
(kst 15, kst 20, kst 30 and kst 40) in the channel 
also the effects of different slopes (1 %, 3 %, 5 %, 
7 % and 10 %) are evaluated in separate channels.
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FIRST RESULTS AND OUTLOOK
Figure 3 shows a part of the longitudinal channel 
section with a comparison of the water level results 
of 2d and 1d modeling for a fall height of 1 m at 
the check dam and a 1 % total gradient. Most 
widely both methods show constant results, how-
ever differences appear on the water depths repre-
sentation as well on and shortly behind the weir 
crest. The „2d-model“ represents plausible results 
in the extent of the fall. Obviously you can see the 
lower water depth on and shortly afterwards the 
drop structure. In this case the calculations with 
1d-nodestrings do not deliver realistic results 
because of the interpolation between two net-knots 
at the drop structure. (Cp. Fig. 1 and Fig. 3)
In further studies beside the impact of slope and 
channel roughness also different fall heights 
(0.2 m, 0.5 m, 2 m and 5 m) will be examined.
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Figure 1. Stepped fall of 1 m (comparison 2d on the left via net-geometry and 1d 
on the right via nodestrings) in the idealized trapezoid channel generate in the 
preprocessing software “SMS” for “Hydro_AS-2D”. The diverse blue tones 
represent different water depths in a 0.5 m gradation for a channel roughness of 
kst 30 at a discharge of 20 m³/s.

Figure 2. Cross section of the uniform trapeze with a channel bed of 2 m and a 
bank ratio of 1:1.

Figure 3. Comparison of water level in 1d (light blue) and 2d (dark blue) 
modeling according to a fall height of 1 m at the check dam with a sub gradient 
of 0.5 % (between the fall structures) and a total gradient of 1%.


