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INTRODUCTION
Following two localized heavy rainfall events on  
6 August 2006 and 4 June 2007, flooding occured 
across a wide area in the municipality of Alber-
schwende (Vorarlberg/Austria), which is a direct 
consequence of the regulated stretch of the local 
channel‘s having a cross sectional area that is 
insufficient to safely drain off the discharge associ-
ated with a design event (this construction was 
undertaken in 1965). As a result of the two recent 
flooding events, the municipality of Alberschwende 
commissioned an upgrading or extension of the 
technical protection measures in the torrents Hofer-
bach and Nannerbach, in order to minimize the 
local flooding hazard. Due to the limited space in 
the village center of Alberschwende, the favored 
solution involved diverting a portion of a flood 
event discharge out of the Hoferbach via a bypass 
(in the form of a canalization) into the neighboring 
Nannerbach. As part of the project planning, a 
reconstruction of the discharge associated with a 
flood event was made with the aid of hydrological 
and hydraulic modeling, on the basis of which the 
dimensioning of a bypass canalization as well as the 
regulatory construction of the lower torrent reach-
es could be carried out.

GENERAL DESCRIPTION
Flooding events occured in the catchment areas of 
the Hoferbach and Nannerbach torrents on 6 
August 2006 and 4 June 2007, which were associ-
ated with a weak fluviatile sediment transport and 
relatively large scale inundation.
The Hoferbach has a catchment area of 0,94 km² 
and has its source in the region of the Weiler 
Hohenvorsäß [a „VORSÄß“ is a seasonal high 
mountain pasture upon which livestock may be 
kept in summer] and Greban, southwest of the 
saddle adjoinging the Brüggelekopf peak at an 
elevation of 1020 m a.s.l.

Approximately 50 m upstream of the first house in 
the residential area of Alberschwende, the Hofer-
bach enters a stone paved channel, in which it 
flows until it enters the Schwarzach. Shortly before 
reaching the state road L200, the channel proceeds 
subterraneously, traverses the village center and 
makes a wide arc through the large, agriculturally 
used depression to the north of the village center.
The Nannerbach has a catchment area of 1,10 km² 
and has its origin along the westward orientated 
saddle of the Brüggelekopf at an elevation of  
1140 m. Following an initial craggy and in part 
fully vertical escarpment, the torrent flows down 
an inclination of roughly 60%. Downstream of hm 
6.0, the channel inclination is reduced to 25%.  
At the transition to its middle reaches, the torrent‘s 
inclination is further reduced to 15%, where it 
flows through isolated settlements and intensively 
used agricultural land.

PROBLEM STATEMENT
During the project planning stage for the Hoferbach 
it became clear that an extension of its regulatory 
construction works in the village would be difficult 
to realize, since an enlargement of the regulated 
channel reach, both above and below ground 
could, due to the lack of space, only be made 
possible with a very high financial investment. 
With the aid of hydrological and hydraulic simlua-
tion models, a construction possibility was evalu-
ated that involves diverting a proportion of a 
potential flood discharge, via a bypass canalization, 
out of the Hoferbach and into the neighboring Nan-
nerbach. Contextually it was evaluated whether 
this additional discharge could be safely transported 
downstream by the Nannerbach. Above the 
planned bypass canalization is a sediment control 
dam. Therefore, the sediment transport plays a 
minor role.
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DATA BASIS 
The basis for the digital elevation models used are 
laser scanned data from flights that were carried 
out in 2011, in conjunction with terrestrial meas-
urements. In addition, land use maps and soil maps 
were also employed. Precipitation data were 
available from measurement stations operated by 
the provincial Hydrological Service.

METHODOLOGY
The determination of the flood discharges for both 
torrents was carried out using the HEC-HMS model 
and the SCS methodology, on the basis of 5 minute 
interval precipitation sums, which were recorded 
by the Hydrographical Service of Vorarlberg for the 
flooding events in 2006. On the basis of a recon-
structed hydrograph, HEC-RAS 1D was used to 
calculate what discharge could safely be transported 
by the existing canalization of the Hoferbach below 
the village center of Alberschwende. Any additional 
amount of water should therefore be diverted, via a 
bypass, into the Nannerbach. For the Nannerbach, 
it was on the one hand investigated whether the 
here determined peak discharges could safely be 
transported off through the channel, and on the 
other hand, what ramifications the introduction of 

additional water out of the Hoferbach would have. 
The discharge capacity of the existing outlet below 
the state road was, as in the case of the Hoferbach, 
considered one-dimensionally, while the delinea-
tion of the inundation areas north of the state road 
and the damage potential associated with it were 
considered two-dimensionally using the simulation 
model HYDRO_AS-2D.

RESULTS
In consultation with the Hydrological Service, a 
precipitation intensity with a 100 year return 
period was determined to amount to 136.2 mm in 
4 hours. This served as a basis for further calcula-
tions and determining the flood hydrograph.  
The simulation results are included in the revision 
of the new hazard zone map. With the modified 
outflow situation the Red and Yellow hazard zone 
of the Hoferbach will be reduced.

OUTLOOK
On the basis of the calculations and simulations 
described above, the Vorarlberg branch of the 
Austrian Service for Torrent and Avalanche Control 
planned and optimized the necessary technical 
protection measures in the village center for both 
of these torrents. Apart from the bypass canali- 
zation, these included the optimizing and refurbish-
ment of the existing canalization as well as the 
open stretches of channel, a renaturation of the 
constructions in the lower stretches of the Hofer-
bach; this stretch is a stone paved channel at the 
moment. This construction project was therefore 
also able to realize ecological improvements to  
the system.

Figure 1. Overview of the neighboring torrents Hoferbach and Nannerbach, 
location of the planned bypass line and resulting flood plain area.
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