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INTRODUCTION 

Hazard zone maps are area-based expertises showing the probable impacts of rivers, torrents and 
avalanches during hazard events with a certain probability. These maps serve as a basis for emergency 
plans, general planning, project planning and expert's reports. They are available to all municipalities, 
provincial authorities and federal authorities in Austria. According to their competence hazard zone 
maps are elaborated by the Austrian Service for Torrent and Avalanche Control (WLV) or the Federal 
Water Engineering Administration (BWV). These two administrative bodies are implemented due to 
the different processes in rivers and torrents. These different processes (flooding, bed load and 
suspended load transport, drift wood, etc.) lead to different criteria for the delineation of hazard zones. 
Therefore for each torrent and river exact limits were defined, where the competence of WLV ends 
and for BWV starts. But torrential processes do not change immediately to riverine processes at a 
certain point; there are transition bands where processes change. Based on the practical example of 
“Nötschbach” in Carinthia the aim of this article is to show what the differences are applying different 
criteria sets for hazard zone mapping (WLV and BWV) at the alluvial fan of a torrent. Processes are 
changing continuously but competences change on a certain point. So the attempt is to suggest a 
harmonized workflow, which allows to generate a hazard zone map in the above mentioned transition 
band. 

PROJECT AREA NÖTSCHBACH 

The torrent “Nötschbach” has a catchment area of 27 km² and is mainly affecting the village of 
Nötsch. The “Nötschbach” is a left tributary to the river Gail in the lower part of the Gail valley 
(Carinthia, Austria). The alluvial cone of this torrent was build up by the Nötschbach into the flood 
plain of the river Gail. This alluvial cone of about 1,6km length (figure 1), where the main settlements 
of the municipality of Nötsch are located, is the project area for which the hazard zone map had to be 
drawn out. 
The delineation of hazard zones, whether in the field of torrent and avalanche control or in the field of 
the federal water engineering administration, are based on analysis of historical events, personal 
experience (local knowledge) and defined regionalized design events. For the Nötschbach a broad 
variety of basic data (e.g. a digital terrain model, precipitation data, etc.) and an improved 
hydrodynamic discharge and bed load model is available. Thus, the person carrying out the hazard 
zone mapping can relay on additional decision-support tools (Moser & Jäger, 2009). Furthermore a 3D 
terrain model was created based on airborne laser-scan data with a spatial resolution of 1m. In 
inaccessible areas (under bridges) as well as along hydraulic essential lines (streets, railways, etc.) an 
additional survey was carried out. 
The hydrodynamic calculation was carried out with the 2D model HYDRO_AS-2D 
(www2.hydrotec.de). The model calculated both, steady and unsteady conditions for several different 
design events with different discharge hydrographs (Rudolf Miklau and Sereinig, 2009). 
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Fig. 1 Project area of the Nötschbach 

RESULTS AND DISCUSSION 

The hazard zone map is meant to show the sum of all possible results out of several scenarios, which 
were calculated applying different criteria sets of WLV and BWV. Results were illustrated in a GIS 
(ESRI’s ArcGIS). The two different hazard zone maps were completed and taken for a discussion 
within the two responsible administrative bodies. The results show the differences and give ideas 
under which condition the criteria after the guidelines of the WLV or the BWV have to be taken for 
the delineation of the zones within the transition band. 
The “Nötschbach” is an example of a hazard zone map of two public authorities – the Austrian Service 
for Torrent and Avalanche Control and the Federal Water Engineering Administration. Across 
competences an integrated method for hazard mapping was elaborated adequate to the guidelines for 
hazard zone mapping of both authorities. The results are showing the differences due to different 
delineating criteria sets and are a basis for discussion, which criteria sets should be applied in which 
part of the transition band of a torrent or river. An approach for a harmonized delineating method in 
the transition band from torrents to rivers was found in this pilot project. Both guidelines have 
advantages and disadvantages – it is mainly necessary to define the dominating geo-/ river-
morphological process. 
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